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Introduction 

 

In the summer of 2019-2020, Australia was hit by the worst bushfire season that was ever 

seen by the country. Australia has always been affected by bushfires, which are an 

essential element for the country ecosystem, as fire is the reason why multiple plants in 

Australia reproduce and spread. This emergency started as early as June 2019, to then 

spread throughout the country leading to the biggest loss of land and animal lives by the 

end of March 2020. This emergency captured media attention worldwide as well as public 

attention, making it one of the most prominent topics of the end of 2019 and the beginning 

of 2020. 

 

Seeing the importance that social media, in particular, Twitter are acquiring in these past 

years, the aim of this thesis was to better understand how information spread through 

social media, and how the public can influence the national debate by just posting a single 

tweet. 

 

This thesis was divided into three chapters. 

 

In the first chapter, the most relevant and significant literature around communication, 

mass media and social media will be analysed. In detail, we will see what is 

communication and mass communication, how the internet affected mass communication 

in the past years and what social media are the most popular among people to share 

information with others. Then we will discuss the role of social and mass media in relation 

to emergencies and crises. Furthermore, we will discuss the biases that influence the 

diffusion of information on social media and the methods of information diffusion that 

scholars have defined to help us understand how information spread on social networks. 

 

In the second chapter, we will dive into the definition of bushfire and what causes them, 

with specifics to the Australian territory. We then will explain the connection between the 

increase of bushfire around the world and climate change. After this, we will discuss the 

Australian history of bushfire and we will examine in depth what happened during the 

Australian bushfire season of 2019-2020. 
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In the third and last chapter, we will present the case study. The method and the program 

(Rstudio) through which data was retrieved will be presented together with a description 

of the final dataset. Thereafter, we proceed to analyse the data and show the results of the 

focus of this analysis that was: the tweets and hashtag’s frequency through the period of 

study and the sentiment analysis of the emotions that have been obtained from the tweets.  
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CHAPTER 1: Communication 

 

1.1 Mass Communication 

1.1.1 Communication 

The media pervades our daily lives to such a degree that we are often ignorant of their 

existence, let alone their influence. We are educated, amused, delighted, and annoyed by 

the media. They stir our passions, test our intellects, and offend our brains. We are 

sometimes reduced to goods for sale to the highest bidder by them. Nevertheless, the 

media shapes our realities and helps characterise us. 

 

The transmission of a message from a sender to a recipient is referred to as contact. 

According to Harold Lasswell (1948), addressing the following questions is a simple way 

to explain communication: 

• Who is it? 

• Who asks what? 

• What channel? 

• To whom is it addressed? 

• What impact would it have? (Baran 2014) 

 

 

 

 

 

 

 

Figure 1. How communication works. Source: Baran 2014 

 

However, even though this definition is straight forward, there are some issues with it.  

For example, can you imagine the event in which someone keeps talking to you in a 

specific technical language that you do not understand? In this case, as one of the parties 

does not understand the message that is conveyed to them, there is no communication 

taking place. As a matter of fact, communication, as opposed to just transmitting 

messages, necessitates the reaction of others. As a consequence, for contact to exist, there 



6 
 

should be a sharing (or correspondence) of sense. A second concern with this simplistic 

paradigm is that it means that the recipient embraces the source's message passively. 

Communication is a collaborative and continuous mechanism in which all people involved 

are involved in some way in establishing a common context. Therefore, communication is 

best described as the mechanism of establishing common meaning. 

 

Wilbur Schramm, a communication scholar, created a visual representation of the mutual 

aspect of communication, based on concepts first formulated by psychologist Charles E. 

Osgood (Figure 2 ) (Baran 2014). This is a representation of human interaction. 

 

 

 

 

 

 

 

 

 

 

Figure 2. Osgood and Schramm’s Model of Communication. Source: Baran 2014 

 

There is no easily identified source or recipient in this representation of interpersonal 

contact communication between two or a few individuals. Instead, since communicating 

is a continuous and mutual operation, all parties, or "interpreters," collaborate to 

construct meaning by encrypting and decrypting messages (Baran 2014). 

 

1.1.2 Mass communication definition 

The method of establishing common meaning between the news media and their listeners 

is referred to as mass communication (Baran 2014). 

 

Schramm changes his previously made model (figure 2) to assist us in imagining specific 

facets of the mass communication format (Baran 2014). This mass communication model 

and the previous model of communication have different things in common such as the 
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messages, the encrypting and decrypting and the interpreters. Nevertheless, the 

differences are the most interesting part. If the model described in figure 2 contains 

‘messages’, the second model contains ‘many identical messages’. Furthermore, the mass 

communication example includes the term ‘feedback’ that is not included in the model in 

figure 2. The feedback in figure 3 is referred to as ‘delayed inferential feedback’ and it is 

depicted through a dotted line, making this feedback indirect instead of direct. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Schramm’s Model of Mass Communication. Source: Baran 2014 

 

The distinctions between interpersonal and mass communication alter the basic essence 

of the communication mechanism. Interpersonal contact is often intimate and even bold 

and demanding. In comparison, the technologically imposed gap between individuals in 

the mass communication phase produces a form of "communication conservatism". 

Feedback arrives too late to allow for adjustments or improvements in contact that fails. 

In mass communication personalisation is harder to create, making the communication 

more forced. Because of this, James W. Carey (1975), a media analyst, proposed a societal 

concept of communication that has had a significant influence on how communication is 

defined today (Baran 2014). He wrote that “Communication is a symbolic process 

whereby reality is produced, maintained, repaired and transformed” (Baran 2014, p.7). 

According to his (1989) interpretation, reality and communication are inextricably 

intertwined. Communication is a phenomenon that pervades our daily lives and 
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influences how we interpret, comprehend, and construct our perception of events and the 

universe. Our society is built on communication.  

 

Culture is defined as the learned behaviour of individuals within a given social circle. 

Communication, along with mass communication, is used to create and maintain a more 

or less shared society. 

 

Whatever perspective we have on the mechanism of mass media, it is difficult to argue 

that we spend a significant part of our lives engaging with it. Despite the prevalence of 

social media in our lives, plenty of us are unhappy with or dismissive of the media 

industries' quality and much of the coverage delivered. 

 

1.1.3 The internet and mass media 

The Internet is best conceived of as a "network of networks" that is expanding at a 

breakneck pace. These networks are divided into two types: LANs (local area networks) 

that link multiple computers in the same house, and WANs (wide area networks) that 

connect multiple LANs in various locations. 

 

Connecting to the internet is already an everyday activity that happens thanks to laptops 

and tablets, but now with smartphones, it became way easier to connect to the internet. 

Obviously, a large portion of smartphone use is dedicated to social networking. These are 

websites that serve as online groups of people, such as social networking sites that are 

often characterised by shared interests like sports, occupations, or classes. The main 

scope of social networks is to socialize, and while there, people tend to drift into 

communities with a more specific type of interest (Baran 2014). Those who use a platform 

are traditionally thought of as members of the audience, but the Internet has users, not 

members of the audience. An individual could be reading Internet content and producing 

content at the same time, or even simultaneously. The Internet is distinct from these more 

conventional forms of media. Rather than altering the interaction between people and 

companies, the Internet alters the concept of the various elements of the mechanism and, 

as a result, alters the dynamic between them (Baran 2014). Usually, feedback was inferred 

and delayed in mass media communication, meanwhile, feedback online is instant and 

immediate. As a matter of fact, feedback online is closer to the feedback that we have 
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during social interactions (Baran 2014). The Internet, on the other hand, transforms any 

person into a possible mass communicator, giving to those who are usually refused speech 

a voice. Nevertheless, the same tool that allows people to challenge others that are 

stronger than them can even be used to cheat and manipulate. The Internet does not 

differentiate between what is real and what is fake, what is biased and what is impartial, 

what is insignificant and what is significant (Baran 2014). Once disinformation has been 

disseminated on the Internet, it is almost difficult to detect and fix it. 

 

1.2 Social media 

1.2.1 Social media around the world 

The digital world is constantly changing and shifting. The total world population, as of 

January 2020 amounts to 7.75 billion with an increase of slightly over 1% from the year 

before. Almost half of the world is now active on social media. If in January 2019 3.4 billion 

people were active social media users in January 2020 there was an increase of 8.42% in 

the number of active social media users that now amounts to 3.8 billion (Kemp 2020). 

Meanwhile, the number of internet users grew by 7% from 2019, as now it amounts to 

4.54 billion users (Kemp 2020). There was also an increase of 2.4% in the number of 

people that uses mobile phones, to a total of 5.19 billion (Kemp 2020).  

 

It has been calculated that the average person with an internet connection spends around 

6 hours and 43 minutes per day online, times that yearly sums up to around 100 days 

spent online (Kemp 2020). This means that around 40% of our time during the day is 

being spent online. Nevertheless, the amount of time spent connected online differs across 

the different countries, with the Philippines being the country with the most active 

internet users with 9 hours and 45 minutes per day and with Japan being the country less 

active users with only 4 hours and 22 minutes a day (Kemp 2020). Still, around 40% of 

the world does not have an internet connection, and this is happening mainly in countries 

like Africa, China and India (Kemp 2020).  

 

More than 90% of internet users are connected to the web via their mobile phone, and 

around 50% of time spent online is spent using the mobile phone internet connection 

(Kemp 2020). Despite the use of mobile phones to connect to the internet has been 

increasing throughout the years, computers still play an important role (around 44% of 
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time spent online) even though their usage decreased over time (Kemp 2020). With 

regards to what application are being used, chat apps and social media are the most used 

by at least 89% of users. Then there are entertainment apps, shopping apps and map apps 

that around 65-66% of users utilize (Kemp 2020). 

 

If half of the time people are connected to the internet, they do so by using their mobile 

phones, which means that around 3.7 hours a day is the amount of time that people spend 

on their phone every single day (Kemp 2020). Moreover, Social media and communication 

apps account for half of the time people spend on their phone. The amount of time that 

people spend on social media is an average of 2 hours and 24 minutes across all devices, 

still varying from country to country. As per internet usage, the Philippines use social 

media almost 4 hours a day and Japan uses them for around 45 minutes per day (Kemp 

2020). 

 

1.2.2 Social media in Australia 

Australia has a population of 25.35 million that grew 1.2% from 2019 (We Are Social 

2020). The country has 22.31 million active users, 57% of the total population, a number 

that increased by 1.2% since January 2019 (We Are Social 2020). It also has 32.9 million 

mobile phones connection, that is approximately a percentage of 130 compared to the 

total population (We Are Social 2020). Out of all the internet users, the social media users 

amount to 18 million, a number that grew by 4.3% compared to January 2019 (We Are 

Social 2020). 

 

According to the report made by We Are Social, Australians spend around 5 hours and 41 

minutes of their time using the internet and 1 hour and 44 minutes using social media. 

The preferred device to browse the internet seems to be the mobile phone with a share of 

47.5% of the internet traffic followed by laptops, (45.3%), tablet (7.1%) and other devices 

(0.1%) (We Are Social 2020). Out of all the four possible devices, the only one that 

increased in comparison to 2019 is mobile phones, with an increase of 25% (We Are 

Social 2020).  

 

The most visited website for Australians is Google followed by YouTube and Facebook, 

the microblogging site Twitter comes in 10th place (We Are Social 2020). Around 71% of 
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the Australian population is an active social media user and 98% of them access social 

media via their mobile phone (We Are Social 2020). Across all the different sites, the 

percentage of female or male users is slightly the same no matter the age, but females tend 

to be the gender with the highest percentage (We Are Social 2020). The average amount 

of account that each active Australian user has among all the social media platforms is 6.7 

and the usual time spent on them is 1 hour and 44 minutes per day (We Are Social 2020).  

Facebook is the most used social platform, with 15 million users that mainly access the 

platform through their phone. Meanwhile, Twitter is the 6th most used social platform, 

with 6.23 million active users where the majority of them, around 58.9% is male (We Are 

Social 2020). 

 

The main source of information for Australians is the television used by 66% of the 

population while online news and social media are respectively at the second and third 

place with 52% and 46% of the population using them to get news (Fisher et al. 2019). 

Television though it is the preferred method to obtain information for people over 55 

years of age. Meanwhile, for the younger generations, social media is the favourite way to 

acquire news (Fisher et al. 2019). Social media is in fact used by 47% of generation Z 

(people born between 1997 and 2012) users and by 33% of Millennials. Online news is in 

between television and social media in regard to users, as both the younger generation 

and a portion of the over 50 uses them. As social media, Twitter is primarily used by 

generation Z, Millennials and generation X (people born between 1965 and 1980).  

 

The engagement that Australians have with their online news is mainly as a source of 

information to then discuss the actual topic face to face with friends and family. 

Nevertheless, a good percentage of users’ engagement online consists in sharing their 

news on their social media, commenting under different posts their opinion, talking 

online with their friends, and giving likes to the posts they deem interesting (Fisher et al. 

2019). 

 

Almost 79% of Australians check their profiles across different platforms at least once a 

day while 31% of Australians tend to do so at least 10 times a day (Yellow 2020). Usually, 

it is women that check their profile more often, around 37% of women do so compared to 

25% of men (Yellow 2020). Meanwhile, based on age, the younger generations are the 
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most active users as 55% of people between 18-29 years old tend to check their social 

account at least 10 times a day (Yellow 2020). Around 29% of Australians access the 

internet between 10 to 20 times a day, the majority of them being females (32%) 

compared to the male (27%). Younger generations are also the ones that tend to access 

the web more often. Around 33-34% of people belonging to these three age groups: 18-

29 and 30-39 and 40-50, tend to access the internet between 10 to 20 times a day (Yellow 

2020). There are two times of the day during which Australians prefer to check their social 

media platforms and these are mornings (58%) and evenings (59%). Home is also the 

preferred place where 94% of people check their accounts, preferably in the living room 

and bedroom (Yellow 2020). The reasoning behind the use of social media is mainly to 

connect with friends and family. Also, most people tend to use social media while doing 

or watching something else. 58% of Australians in fact check their accounts while 

watching a movie and 50% while watching the news (Yellow 2020). 

 

1.2.3 Twitter 

Twitter is a social networking microblogging site where people exchange information 

through tweets that are short messages in real-time. The act of posting a tweet for the 

people that follow you on the platform is called tweeting. The microblogging site was 

created in 2006 by Jack Dorsey and it was launched a few months after its creation the 

same year. As of right now, there are more than 300 monthly active users on Twitter and 

152 million daily active users (Aslam 2020). The majority of the users, around 80%, use 

their mobile phone to access the site (Aslam 2020). Tweets have a limit of 280 characters, 

this allows the site to be more ‘scan friendly’ as it is easier to read the content of the tweets 

through just a brief look while scanning (Gil 2020). Estimates show that every day around 

500 million tweets are sent out (Aslam 2020). 

 

It is possible to join the platform through a free account and a Twitter name. While using 

it you can be either someone that tweets news and information or someone that just 

receives the tweets and reads through them. Tweeting is very easy, the user just needs to 

go to the ‘What’s happening’ square, which can be found near the user profile, and type, 

add images or videos and then click tweet. Tweets can be seen by both people that follow 

the user account and by people who do not. Nevertheless, it is possible for Twitter users 

to make their account private so that only the people that follow them would be able to 
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see the tweets. Whenever a user encounters a Twitter account that interests him/her and 

would like to keep seeing its tweet on its own feed, the user just needs to click the follow 

button.  

 

People tweet for various reasons, them being boredom, self-promotion, narcissism and to 

get recognised. The majority of the people tweet for pleasure but there are an increasing 

amount of Twitter users that tweet helpful information and ideas. Twitter also gives the 

chance to everyday people to become amateur journalists while writing about something 

that they deemed interesting. Also, as the platform is used worldwide it is possible to 

receive updates from all around the world. There is a wide variety of content on Twitter, 

and it is up to the user to decide which part is worth his/her attention (Gil, 2020). Posts 

are usually public and visible to anyone that has an account and anyone that does not. 

Users can also interact with other users by replying to someone else's post or liking it and 

they can also send private messages to other users.  

 

Twitter is mainly used by males, around 67% of the users were male in 2019 while only 

31% were females (Iqbal 2020). Age-wise, the majority of the users are between 18-24 

years old, 25-34 years old, 35-49 years old and over 50 years old. 

 

Twitter is also used as a form of advertisement by many brands and companies 

everywhere. As nowadays people are bored with television advertisements, they prefer 

something shorter that can also be personalized based on your research (Gil 2020). 

Brands can in fact promote their products or services through posts and they can also 

share trends through the use of hashtags. As said before, the brand's content will then 

appear to the users who are most likely to be interested in it according to its twitter 

information and usage (Iqbal 2020). It has been estimated that the use of Twitter helps 

brands to increase by 14% their positive brand sentiment and by 34% the purchase intent 

(Iqbal 2020).  

 

1.2.4 Twitter in Australia 

As social media, Twitter is used by 20% of the Australian population (Yellow 2020). Males 

are the main users of this platform, but females are just slightly less than men, as a matter 

of fact around 23% of the male population uses it while 17% of the female population 
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does (Yellow 2020). The majority of Twitter users are between the age of 30-39, between 

18-29 years old and 40-49 years old (Yellow 2020). During a single week, Australians tend 

to use the platform around 18-19 times.  People with an age between 18-29, 30-39 and 

50-64 years old are the ones that tend to use it more often, respectively being 21, 20.1 and 

21 times per week (Yellow 2020). During a single visit, they roughly spend around 13.4 

minutes on Twitter.  

 

1.3 Crisis Communication 

The role of social media in facilitating multiple connectivities through universal 

interconnected computing and mobile media devices is growing in importance in 

emergency and crisis management (Flew et al. 2013). Governments worldwide are 

increasingly using the internet and social media as a forum for collaboration and 

interaction with their people in order to provide better access and increase public interest 

in political discussion. Disaster and emergency management has proved to be a 

networking environment where creative applications of social media have started to have 

a significant positive effect on the efficiency of disaster responses and the resilience of 

impacted local populations. 

 

According to Mendoza et al. when using social media during an emergency, two major 

problems emerge. The first is concerned with issues of government and trust, such as 

governments' ability to provide timely and accurate information to a larger segment of 

the affected population, and also the legitimacy of information sourced from or 

transmitted by regular people on social media sites, and the degree to which better social 

media practises could reduce misinformation dissemination (Flew et al. 2013). The 

second major issue is the synchronization of activities among emergency management 

and media organisations, as well as the coordination of data and knowledge transfers 

through and through the media ecology.  

 

There is an increasing number of studies in crisis communication that recognises social 

media as a key factor. According to Kaplan & Haenlein, social media are a wide category 

of social networks that enable users to create their own content (Coombs, Claeys & 

Holladay 2018). It has been argued by Utz et al. that merely using a social networking 

channel changes how people interpret and respond to crisis communications (Coombs, 
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Claeys & Holladay 2018). According to Utz et al. even though crisis communication 

through social media is the better option for Organizations because it conveys more 

credibility and decreases unfavourable secondary crisis reactions, it is important to 

remember that also the use of conventional media, for crisis communication, remains 

important as the journalist keep being reliable gatekeepers (Coombs, Claeys & Holladay 

2018). According to studies, social media networks influence how people respond to 

emergency communication. People perceive the same disaster information in another 

way as it is conveyed through social media as opposed to conventional or other digital 

media. 

 

Disasters and crises are often confused; however, scholars have distinguished crises as 

being organisational in nature, while disasters are social in nature. The National Science 

and Technology Council describes a disaster as “serious disruption of the functioning of a 

community or a society causing widespread human, material, economic environmental 

losses which exceed the ability of the affected community or society to cope using its own 

resources” (Fraustino, Liu & Jin 2018, p.284).  

 

Disaster coordination is concerned with: 

- Disaster news reported to the community by states, crisis response agencies, and 

emergency workers via traditional and digital channels. 

- Disaster news reported and circulated by reporters and impacted citizens by word-of-

mouth and social media. 

 

In this context, social and new media are narrowly defined as engaging digital or mobile 

networks, apps, channels, or resources that include content that users can create, control, 

or affect. According to Wright and Hinson, social networking platforms encourage 

prompt, engaging feedback and can promote content sharing and interaction between 

message recipients and authors (Fraustino, Liu & Jin 2018). While many conventional 

media forms (such as publications, radio, and television) have become and continue to be 

critical for emergency communication, they are characterised by stagnant, one-way 

information distribution. A wide range of two-way contact technologies is available in the 

social media domain. 
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During crises, three users emerge, the social media influencers, the social media 

supporters, and the dormant social media users. Social media influencers recognise the 

disaster's significance and discuss it publicly. They either have greater expertise or 

familiarity with a specific disaster problem than others or they are keener to learn about 

a particular disaster situation than others. Social media supporters are people that collect 

emergency updates directly or implicitly from prominent social media influencers. As the 

majority of the public mainly uses social media to access or distribute emergency 

information rather than produce it, preliminary data suggests that the majority of those 

who are involved on social media during disasters are likely supporters (Fraustino, Liu & 

Jin 2018). Meanwhile, the dormant social media users gather their information through 

word-of-mouth communication. 

 

Recent evidence indicates that people use social media differently after crises than they 

do on a regular basis. Reasons, why people use social media during disasters, are: 

- Due to convenience. Social media provides instantaneous access to up-to-date content, 

group engagement, and other public resources during disasters. 

- Due to common expectations. Social expectations influence social media use in 

general. People are more likely to use a channel if their peers and family use it 

regularly and if they attribute a high degree of legitimacy to social media. 

- For humour. Positive feelings can be useful coping strategies both before and after a 

crisis. However, a significant concern is that some people think laughter is offensive 

during disasters, which can lead to people not using social media during disasters. 

- For the purpose of gathering timely information. Disasters also create a high degree 

of confusion, which leads to an increase in knowledge searching. Since social media 

provides real-time emergency news, it may serve as a primary source of time-sensitive 

information. 

- Uncensored Information. People often connect with each other through social media 

to receive crisis and catastrophe information rather than finding a conventional news 

source or corporate website. 

- To keep in touch with family and friends. Social networking will help to ensure 

protection, provide assistance, and provide instant personal status updates.  

- To disseminate relief information and mobilise volunteers. The general public can use 

social media to mobilise emergency relief efforts from near and far. 
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- To keep a feeling of community alive. During crises, the media will offer a rare 

gratification: a sense of belonging, even though people are dispersed around a large 

geographical area. 

- Seeking Help And support. Social networking platforms are designed to provide 

emotional support by encouraging people to create new worlds and relationships, 

exchange knowledge and emotions, and even demand resolution. 

 

Whereas, reasons, why people may not use social media during disasters, are: 

- Concerns over privacy and security. During natural disasters, there is widespread 

concern over privacy and security breaches related to social media. 

- Concerns on Accuracy. The inconsistency of emergency reports is a problem that may 

cause people to stop using social media. 

- Inadequate knowledge of social media. 

- Problems with access. The general public may not have access to the resources. 

 

1.4 Emotional Sharing 

People feel intense feelings in reaction to significant social initiatives, and these feelings 

often inspire people to express their emotions. According to an increasing body of 

research, feelings shared on social media also spread rapidly. Nevertheless, according to 

Christophe and Rimé in 1997 and Garcia et al. in 2016,  after a brief period of time, the 

strength of feelings felt by users declines, as does the likelihood of emotional sharing and 

user participation (Goldenberg, Gross, & Garcia 2018). The total emotional sensitivity of 

a particular topic can be diminished further by material that is either emotionally neutral 

or even opposing. Emotion-inducing content abounds on social media. The reason is that 

attention is a precious asset on social media, and inducing emotion is a great way to get 

it. 

 

Networking site feeds are tailored to users' past interests and posts. This ensures the 

historically evoked emotional content is recycled. When people come across emotional 

material, they frequently share it. As powerful as emotional sharing on social networks 

can be, feelings fade easily, and consumers carry on to some other hashtag. Emotional 

sharing may occur by original content, replies, or enjoying or sharing specific content. 

Emotions displayed in an initial post are often directed at a single cause or topic. The 
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replies to that initial post often address the very same general topic, but they often allude 

to the feelings conveyed in the original message. 

 

1.5 Social Media Biases 

While social media platforms grow in popularity, more and more daily conversation is 

shifting away from traditional contact channels like email and the internet and into the 

social network (Morgan, Shafiq & Lampe 2013). Social networking platforms are among 

the most important sources of news around the world. Nonetheless, consumers are 

subjected to material with dubious authenticities, such as conspiracy theories, clickbait, 

faux science, and even invented “fake news” stories (Ciampaglia & Menczer 2018). This 

implies that both humans and the technology behind social media are susceptible to 

exploitation.  

 

Many with an Internet connection have incredible access to a wide range of thought, 

evidence, and perspective. Simon, in 1990, has defined bounded rationality as a “choice 

that takes into account the cognitive limitations of the decision-maker - limitations of both 

knowledge and computational capacity” (Morgan, Shafiq & Lampe 2013, p. 1). 

 

There are some forms of bias in the social networks world that make it vulnerable to both 

deliberate and unintentional misinformation. 

 

1.5.1 Cognitive Biases 

Cognitive biases arise from the way the brain absorbs the knowledge that everybody 

receives on a daily basis. The brain can only process a limited volume of information, and 

too many incoming inputs can lead to information overload. This has serious 

consequences for the accuracy of content available on social media. We discovered that 

because of the fierce competition for users' scarce interest, certain concepts become 

famous despite their poor quality – even though people choose to post high-quality 

information (Ciampaglia & Menczer 2018). 

 

Moreover, Simons connects his idea of bounded rationality to the subjective expected 

utility, economic theory. This theory states that people fully understand all possible 

outcomes and probabilities and they decide between them with the intention to enlarge 
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their utility function (Morgan, Shafiq & Lampe 2013). Nevertheless, Simon believes that 

people use “procedures for choosing that are computationally simpler, and that can 

account for observed inconsistencies in human choice patterns” (Morgan, Shafiq & Lampe 

2013, p. 2). Some of these possible techniques are based on the knowledge that is easiest 

to find, depending on knowledge coming from previously used sources and use of 

straightforward heuristic methods when selecting news sources and searching for a 

variety of details. 

 

The brain employs a variety of strategies to prevent being overloaded. These techniques 

are normally accurate, but they can often become biased when used in the wrong 

situations.  

 

One cognitive bypass occurs while a person is determining whether or not to post a story 

from their social media feed. People are influenced by a headline of the article's emotional 

implications, even if this is not a strong predictor of an article's reliability. The person who 

wrote the article is much more significant (Ciampaglia & Menczer 2018). 

 

In order to cope with cognitive overload, people tend to use one of many heuristics called 

selective exposure. This heuristic refers to the propensity to restrict information 

exposure to signals that are consistent with previously existing views or desires while 

excluding content that can trigger cognitive dissonance (Morgan, Shafiq & Lampe 2013). 

As a matter of fact, as in the offline world as in the online one, people tend to communicate 

primarily with individuals that are more similar to them.  

 

1.5.2 Society’s Bias 

Society is another cause of bias. When people interact directly with their friends, the social 

prejudices that control their peer choice begin to affect the details they perceive. When 

social networks are tightly linked and isolated from other aspects of society, they are 

especially effective at spreading facts – reliable or not. The propensity for people to prefer 

input that comes from inside their own social networks produces "echo chambers" that 

can be manipulated, either deliberately or unconsciously (Ciampaglia & Menczer 2018). 
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1.5.3 Algorithm’s Bias 

The third type of bias stems directly from the algorithms that decide what users see on 

the internet. They are used by both social media sites and search engines. These 

personalisation solutions are intended to choose only the most entertaining and 

appropriate content for each unique customer. However, by doing so, it can end up 

strengthening users' cognitive and social prejudices, rendering them much more 

susceptible to exploitation (Ciampaglia & Menczer 2018). 

 

The sophisticated targeting mechanisms incorporated into many social sites allow 

misinformation promoters to take advantage of confirmation bias by personalising 

messages to users who already support them. Furthermore, if a person frequently clicks 

on social media links from a specific news website, the specific social network would 

appear to display the user more from that site's content. This is what is called a "filter 

bubble". Its effect can separate people from different points of view, reinforcing the 

confirmation bias. 

 

In addition, social media networks subject users to a less varied range of outlets than non-

social media outlets such as Wikipedia. This is referred to as homogeneity bias because it 

occurs at the network level rather than at the level of a single individual (Ciampaglia & 

Menczer 2018). 

 

An essential component of social media is content that is popular on the platform, based 

on what is receiving the most views. This creates a popularity bias (Ciampaglia & Menczer 

2018). 

 

Social bots can manipulate all of these algorithmic prejudices, as they are computer 

programmes that communicate with people via social networks. These bots will create 

filter bubbles around insecure people to send them false information. For example, they 

can capture the interest of human users who favour a particular party by tweeting that 

specific politician's hashtags or referring to and retweeting the individual (Ciampaglia & 

Menczer 2018). 
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1.6 Diffusion Speed 

It is important to collect and exchange information efficiently during moments of 

emergency but achieving this objective has been difficult due to factors such as limited 

dissemination of information related to humanitarian operations during disasters (Yoo et 

al. 2016). 

 

Because of the extreme complexity and variety of players participating in these 

emergencies, managing humanitarian operations throughout emergencies is often 

extremely difficult. Researchers also emphasised the importance of quick information 

dissemination for humanitarian organisations to collect data about situations in affected 

countries.  Social media platforms such as Twitter or Facebook can aid in knowledge 

diffusion because they allow stakeholders to upload and share the news with others in 

real-time and at a low cost (Yoo et al. 2016). 

 

To understand the dynamics of information cascades' diffusion in social network 

environments, research focused on the Information Diffusion Theory that has relied on 

various forms of adoption models. Two landmark models are the Independent Cascade 

method proposed by Goldenberg et al. and Kempe et al., and the Linear Threshold model 

created by Granovetter (Yoo et al. 2016). Each participant is presumed to contribute 

monotonically to knowledge diffusion in both models. In both models, knowledge 

dissemination occurs recursively over time, beginning with a group of participants that 

contribute information to be transmitted by other participants through the network. They 

also allow for knowledge diffusion caused by a member collecting information from 

sources outside the network (Yoo et al. 2016). According to Kempe et al. in the 

Independent Cascade models assume that a knowledgeable participant only has one 

possibility at a time to share information with one under-informed individual next to 

him/her in the network (Yoo et al. 2016). Meanwhile, according to Granovetter, the Linear 

Threshold models presume that a person would exchange information with her under-

informed network peers if the number of knowledgeable participants next to her in the 

network approaches her own power limit over time (Yoo et al. 2016). Furthermore, the 

smaller the limit is within the network, the more the individual will exchange information 

with her under-informed neighbours, and the more knowledge will spread widely across 

the network (Yoo et al. 2016). 
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The spread of an information ripple is determined by the degree of power held by the 

cascade's original author in the social media platform. In case of information cascades in 

social networks regarding humanitarian disasters, the impact of the said original author 

is extremely important as consumers have been expressing serious questions about the 

authenticity of crisis information they accessed via social media. When an original author 

of a cascade has a large network audience, the information tends to spread quicker, and a 

larger number of people tend to be introduced to the cascade content sooner (Yoo et al. 

2016).  

 

According to Rogers-Pettite and Herrmann study, if network users believe that the 

contents of cascades are informative and that sharing these contents will benefit others 

the diffusion rates would improve (Yoo et al. 2016).  As a matter of fact, social media users 

are most likely to engage in cascades bringing information deemed valuable to rescue 

operators during humanitarian emergencies.  

 

In 2010, Boyd et al. documented a tendency for social networking site users to exchange 

time-sensitive information with others. This is especially important in a humanitarian 

setting, where participants will be inspired to exchange critical knowledge that will 

specifically meet their needs as well as the needs of the other users. The moment when 

the information is introduced on social platforms will affect the pace at which information 

spreads on social networks after a crisis. The knowledge that is posted early in the course 

of a disaster has a much faster rate of dissemination than information that is added later 

in the course of the catastrophe. As a matter of fact, cascades covering such issues will 

spread rapidly early in a crisis as more people mimic one another in exchanging 

information. However, as newer issues arise there will be competition between them and 

the earlier ones; for this reason, the rate of participation in cascade propagation will slow 

over time (Yoo et al. 2016). Nevertheless, to help increase the speed of diffusion and 

visibility of information, the original creators of cascades can post the information 

multiple times.  

 

People have formed social associations since the beginning of time. According to Godin, a 

tribe to be formed only needs a common purpose and a means of communication. Thanks 
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to the diffusion of the Internet, obstacles such as geography, time and price have vanished. 

As of now, it is much easier to form social media tribes everywhere. As a matter of fact, 

belonging, spreading knowledge is an intrinsic part of human nature. To understand how 

information spreads on social media we take Twitter as an example. In Figure 4 Tweeter 

0 is the name given to the first tweeter. Now let us assume that this person makes a 

comment in the form of a tweet that is originally seen by three people who agree with the 

comment and for this reason they ‘retweet’ it. Now, all the ‘retweeter’s’ followers can see 

that tweet (Varghese 2017).  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Anatomy of a tweet – “ripple” effect from retweets and impressions. Source: Varghese 2017 

 

Networking sites have lowered the barriers of tribal membership, making it second 

nature. Regrettably, in the modern era, attention spans are becoming extremely short. 

Individuals want interaction and development, but they also want to feel like they are 

doing something different (Varghese 2017). 

 

Elements that influence the distribution of information on social networks, that can lead 

to translate into action are: 

- The influence of social norms and the urge to have the social consensus. 

- Possessing a strong ethical motivation to act. 

- Need for a "soft glow": the optimistic emotional boost that comes from becoming 

caring. 
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- The capacity to transition from external social pressures to intrinsic social 

pressures (Varghese 2017). 
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CHAPTER 2: The bushfires 

 

2.1 Bushfire definition 

Australia’s environment has always been affected in one way or the other by bushfires 

that have been an essential element for the country’s ecosystem. Fire played an important 

role in shaping Australia’s environment and scenery. As a matter of fact, multitudes of 

plants that can be found in the Australian ecosystem rely upon fire to reproduce 

themselves while many others are very flammable. Native Australians have indeed been 

using fire as a tool to protect their possessions from the wildfires and to also manage the 

land by freeing more acreage for agricultural reasons (Ross & Quince 2020).  

 

According to the Geoscience Australia website, Australia has been experiencing both 

bushfires and grassfires. Grassifires are considered to move very fast, with a low to a 

medium intensity that usually burns for a few minutes meanwhile bushfires move usually 

slower, they burn for days and they have a greater heat release (Australian Government 

Geoscience Australia n.d). 

 

2.2 Causes of Bushfires 

In the opinion of the Australian Department of Geoscience, there are seven different 

factors that have an influence on the creation and outbreak of a bushfire and on its 

intensity and speed. These factors are: 

1. Fuel load is the number of branches, fallen cortex, leaves that are piling on the 

ground. The higher the fuel load is the greater its intensity and temperature will 

be. 

2. Fuel moisture refers to the fuel being dry or wet. In fact, wet fuel will not burn 

while dry fuel will burn rapidly and for this reason, the moisture of the fuel is an 

important element that has to be considered when evaluating bushfire hazard. 

3. Wind speed and direction. Wind influences the spread of fire by moving the fire 

into fresher fuel, supplying constant oxygen, and bringing it to the combustion 

stage. It also affects the oxygen levels by increasing it and by doing so also the 

speed of burning is affected. As for the direction that the wind is blowing to if it 

blows in the same direction that the fire is spreading it means that the wind will 

help the distribution of flammable elements allowing the fire to spread more 
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swiftly. Also, it may happen that if the wind shifts its direction a wide front could 

be created that would worsen the bushfire (National Museum of Australia and 

Ryebuck Media 2004). 

4. Ambient temperature will affect if the fire will burn and for how long it will 

continue to do so. For example, in the case of high temperatures, there is a higher 

chance of a fire starting and lasting longer due to the fact that because of them the 

fuel would already be close to its combustion point. 

5. Relative humidity. As per the ambient temperature ‘dry’ air that has a lower 

humidity percentage will increase fire’s intensity as opposed to ‘wet’ air which has 

a high humidity percentage. 

6. Slope angle. “Fires accelerate when travelling uphill and decelerate travelling 

downhill” (Australian Government Geoscience Australia n.d, para. 11). The reason 

why fire tends to travel quicker uphill is that ‘the flame is closer to the unburnt 

fuel, and pre-heats it, causing it to ignite more readily’ (National Museum of 

Australia and Ryebuck Media 2004). For every 10° of increase in the slope the fire 

tends to double its speed (National Museum of Australia and Ryebuck Media 

2004). 

7. Ignition source can be due to natural causes or human activity. One of the main 

agents that initiate half of the fires is lightning as part of the natural causes at the 

same time the other half of the time fires are caused by human activity that can be 

accidental or deliberate (Australian Government Geoscience Australia n.d).  

8. Australia is extremely prone to bushfires due to the fact that its climate is hot, dry 

and inclined to aridity. For this reason, throughout the entire year, the country is 

vulnerable to the bushfire problem with usually New South Wales and the 

Northern Territories being the most affected states. 

 

2.3 How to handle or suppress bushfires 

One tactic to reduce the risk of bushfires is prescribed controlled burning. Australia has 

been using controlled burning to manage the country's biodiversity and fire hazards. In 

the past years, there has been a request to increase these prescribed controlled burnings 

to oppose the fire risk due to climate change effects. Nevertheless, to reduce the possible 

impacts that bushfires may have on cities and other properties a considerable portion of 

the country’s forest would have to be burnt (CSIRO, 2009). 
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Meanwhile, in the case of a bushfire outbreak, it is the local firefighter agency that would 

act as the initial suppression response force by trying to extinguish the fire. If the initial 

suppression is found to be ineffective the other neighbouring districts will help by 

providing the necessary resources to put out the fire. The first and main suppression 

response is the ground crews of firefighters while the water-bombing aircraft are usually 

not deployed as a first measure to extinguish the fire (CSIRO, 2009). 

 

There are four elements that can influence the favourable outcome of primary responses: 

1. time of arrival, 

2. weather, 

3. degree of fuel danger, 

4. fire size at the time of the first arrival. 

The time of arrival of the first response team is extremely important, if the distribution of 

the equipment and assets is done quickly if the resources employed are suitable for an 

effective reach of the fire and if base locations of the equipment are covering the entire 

area, then the response time can be reduced (CSIRO, 2009). The degree of fuel danger, the 

amount of fuel, the structure of the fuel and the area that it covers can be decreased 

through the use of certain fuel management methods like controlled burning (Cheney, 

1996). For example, fires that can be controlled promptly are those where the degree of 

fuel danger is low, where there is a small number of unburnt heavy fuels (CSIRO, 2009). 

The initial fire size can be affected by the weather conditions, the degree of fuel danger, 

the response time and the landscape topography (CSIRO, 2009). So, by decreasing the 

degree of fuel danger in certain areas and by lowering the response time it is possible to 

reduce the fire size. As it was reported previously ground crews of firefighters are the 

initial answer to bushfire while water-bombing aircraft are usually not employed as a first 

measure to control and extinguish the fire. Nevertheless, these aircraft have few 

advantages as ‘speed, access and observation’ (CSIRO, 2009). As a matter of fact, if the 

response time necessary is too big the aircraft can approach the bushfires easily and 

swiftly to slow down the fire until ground crews reach the premise. In the case of entirely 

developed fire, water-bombing aircraft are not very useful as the fire speed would be too 

high and the aircraft would require a lot of time to refill and then return (Plucinski 2007). 

Ground crews and aircraft have to collaborate as in certain situations the aircraft on their 

own cannot extinguish fires on their own and the same goes for ground crews. 



28 
 

2.4 Where do bushfire occur in Australia? 

In the northern part of Australia bushfires usually happen during the winter and spring 

period because the weather is sunnier, warmer and drier and all the fuel is dried up.  

The bushfire season for the east coast starts in spring until halfway through summer. It is 

in fact during this period where general conditions are very dry as the rainy season hasn’t 

started yet since it occurs during summertime. If also, low pressure from Tasmania carries 

dry and powerful winds to the east coast of Australia the hazard of fires increases. 

Meanwhile, for the southeast of Australia, the bushfire season is during summer and 

autumn as the temperatures are very elevated and most of the grass is already dry due to 

the weather conditions. An example of weather conditions that could increase the 

dangerousness of fires, is if “a vigorous cold front approaches a slow-moving high in the 

Tasman Sea, causing very hot, north-westerly winds” (National Museum of Australia and 

Ryebuck Media 2004, p. 5). In fact, the cold front could influence the wind in changing 

direction causing an unexpected switch in the fire direction too. 
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Figure 5. When and where fires happen in Australia. Source: National Museum of Australia and Ryebuck 

Media 2004 

 

2.5 Impacts of bushfires in two natural environments: tropical savanna and 

eucalypt forest 

The effects that bushfire can have depends on the environment in which they start.  

 

Eucalypt forests are usually made up of eucalypt trees together with other shorter trees, 

grass and bushes. These types of trees require fire to germinate. Nevertheless, the 

vegetation could change if fires are too common as some species would be replaced by 

more fire-tolerant ones. During fires, a lot of animals die but the amount is not as high as 

it would be to threaten the species. Also, others are killed by predators due to a lack of 

coverage. For this reason, travelling animals are the ones that are more likely to survive 

in this situation. Meanwhile, in the case of insects, a lot of them die as they are mainly 

found on tree’s bark. With regards to soil and water, fire can affect the soil’s chemical 

structure making it less permeable and it can change the running water’s quality as after 

fire usually rain comes that can move into the stream the dirt and nutrients (National 

Museum of Australia and Ryebuck Media 2004).  

 

Tropical savanna is the natural environment of 25% of Australian territory (National 

Museum of Australia and Ryebuck Media 2004). It is the surface of this particular 

environment that tends to burn the most due to the climate and flora of it. Usually, fires 

start because of lightning and depending on the timing of the season in which they happen 

they can be more or less intense. If the fire happens during the beginning of the dry season, 

it is likely to be less intense as the soil is not completely dry yet, being still wet from the 

previous season. Meanwhile, if the fire happens halfway or at the end of the dry season, it 
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is going to be more intense as the soil is completely dry by this time. Another element that 

can affect the intensity of the fires is the frequency with which these fires happen because 

if a lot of fires happen during the season the fuel available tends to be lesser and lesser. 

While if between fires a lot of time goes by the intensity of the fires tend to be much higher 

due to the availability of a lot of fuel. The burning of the savanna usually releases “80 

million tonnes of the greenhouse gas carbon dioxide (CO2) into the atmosphere” (National 

Museum of Australia and Ryebuck Media 2004, p. 8) yearly. This is more than the amount 

of CO2 that Australia produces through its industries and transportation methods, which 

amount to 70 million tonnes of CO2. In regard to water and soil, the burning of the savanna 

impoverishes the soil quality and the water quality and causes erosion. The effect that 

fires have on animals is usually indirect. Since fire modifies the natural habitat, reduces 

or increases food supplies for certain species and decreases the amount of coverage. What 

usually happens is that some species may prevail over others. With regards to the birds, 

the majority takes advantage of the fire by eating insects that are driven out by the fire 

and by feeding on the dead animals’ bodies. Reptiles are usually the ‘cleaners’ as after the 

fire has been extinguished, they clean after it by eating what they find, and insects are 

usually slightly affected by any type of fire. 

 

2.6 Climate change effect 

Fire season is being affected by Climate Change as the duration of fire seasons around the 

world is increasing due to changes in the weather every single year. As a matter of fact, 

there has been an increase of 19% in the duration of fire seasons worldwide (Climate 

Council of Australia, 2015).  

 

Since fire needs fuel, favourable weather conditions and an ignition point to start, Climate 

change can influence all of the three factors. For example, with regard to ignition point, 

one of the causes of bushfires is lightning that is directly affected by weather conditions 

and temperatures. Prince and Rind stated in 1994 that for each 1°C increase in the global 

temperatures there would be an increase in the world lighting activity by 6% (Climate 

Council of Australia, 2015). 

 

Some consequences of the world’s natural resources are due to changes in the levels of 

carbon dioxide that influence the fertility of plants, increasing it. The intensification of the 
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rainy season can boost the danger of floods and diminish the danger of fires but could also 

increase the fire risk for the year after, as it would have affected the growth of fuel loads. 

Furthermore, any impact that climate change has on temperatures, wind and humidity 

will directly affect the chances of bushfires. So, even though climate change doesn’t 

actually start the fire itself it gives the possibility of it starting by increasing the 

temperature and the fuel available and by reducing the amount of water that is available 

(Climate Signals, 2020).  

 

 

 

 

 

 

 

 

 

 

Figure 6. How greenhouse gas emissions affects bushfires. Source: Climate Signals 2020 

 

As a matter of fact, Australia's climate has been getting hotter and drier leading to 

additional bushfires that are also more severe. Since 1910, the average temperature rose 

more than 1°C (Singh, 2020) over the years and the amount of recorded hot days has 

doubled since 1950 (Climate Signals 2020).  Australia has broken its temperature records 

twice, once in 2013 where the average temperature was 40.3°C and then in December 

2019 when the temperature reached 40.9°C and then 41.9°C and by the end of December 

across all Australia, temperatures were over 40°C (BBC News, 2020). The temperatures 

in 2019 were in fact 1.52°C over the average temperature of the season (Climate Signals 

2020). In a balanced climate the number and severity of heatwaves should not change 

throughout the decades.  
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Figure 7. Temperature on the 29th of December 2019. Source: BBC News 2020 

 

Extreme weather that can lead to bushfires is usually characterized by a Forest Fire 

Danger Index (FFDI) of over 100 (Lucas et al. 2007) and this happened already in 1983 

during Ash Wednesday, in 2003 during Canberra Fire and in 2009 during Black Saturday 

(CSIRO, 2009). During the 2019-2020 bushfire season, the Australian Forest Fire Danger 

Index during the month of December ‘was the highest on record for most of the country’ 

(Climate Central, 2020).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Monthly accumulated FFDI for December. Source: Australian Bureau of Meteorology 2020 
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One of the reasons that experts claim to be influencing the Australian climate making it 

drier and hotter is a “positive Indian Ocean Dipole (IOD) - an event where sea surface 

temperatures are warmer in the western half of the ocean, cooler in the east” (BBC News, 

2020, para. 36). This phenomenon is contributing to the increase of floods and rainfall in 

easter Africa and to drought in Australia and south-east Asia (BBC News, 2020) 

 

2.7 History of bushfires 

Australia has been dealing with the bushfire problem for at least 65 million years (Cary et 

al. 2012), as usually each year between 3 and 10% of land burns (Climate Council of 

Australia 2015).  

 

One of the oldest recalling of devastating bushfire is from the 6th of February 1851 and it 

is called the ‘Black Thursday Bushfire’ that incinerated 5 million hectares of Victoria, 

almost a quarter of the state and caused 15 fatalities while burning down 1300 buildings. 

At the time it was the worst case of bushfires near an inhabited area. Then March the 3rd, 

1926, there was the ‘Gippsland fires and Black Sunday’ that killed 60 people and 

destroyed 1000 buildings burning down an area of 400.000 hectares. Thirteen years after, 

from the 13th to the 20th of January, 1939, there was one in Victoria another ‘Black Friday 

bushfire’ that burned down 1.750.000 hectares, killing 71 people and leaving 3000 people 

homeless. During the time span from the 2nd of December to the 14th of January, 1958 a 

fire occurred in the Blue Mountains, a mountainous region in New South Wales, where 

2.000.000 hectares of forest were destroyed along with 158 properties. In Western 

Australia, from the 20th of January until the 15th of February 1961, 1.800.000 hectares 

were burned down by fires. Also, in Tasmania from the 7th until the 14th of February 

1967 a bushfire erupted leaving 7000 people homeless, destroying 4000 buildings and 

270.000 hectares of land. Other fires that happened were in Daylesford Victoria from the 

8th until the 9th of January 1969 and ‘Ash Wednesday’ that happened the 16th of 

February 1983 in Victoria and South Australia. In 1974 and 1975, the bushfires were 

spread across all Australia but with the majority being in Central Australia, at the time 

15% of the Australian territory was burnt to the ground approximately 117.000.000 

hectares and 50.000 livestock died (McFadden 2020). Then from the 25th of December 

1984 until February 1985, there was the ‘Western division fire’ that destroyed 3.500.000 

hectares of western NSW due to a lightning strike that initiated around 100 different fires.  
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In 2001, on the 25th of December NSW found itself to have a so-called ‘Black Christmas’ 

due to a bushfire that quickly spread on Christmas day burning an area of 774.000 

hectares (theguardian.com 2013). One of the deadliest bushfires, called the ‘Black 

Saturday,’ happened in Victoria between the 7th and the 8th of February 2009. That day 

due to strong winds and extremely high temperature (over 40 degrees) 173 people were 

killed (Williams 2011) and around 1 million animals died (McFadden 2020). Then 

between late 2014 and early 2015, there were 18 active bushfires spread over 65 

government areas that were acknowledged as a national emergency (Climate Council of 

Australia 2015). 

 

2.8 2019-2020 Australian bushfire season: the Black Summer 

The 2019-2020 bushfire season started earlier than usual. Bushfires started burning as 

early as June 2019 way before the beginning of Spring while the wild and difficult to 

control fires started in early September 2019 with the conditions aggravating in 

November 2019. All fires were extinguished by the end of March 2020.  

 

The beginning of this bushfires season started in Northern Australia in June 2019, due to 

dry soil and temperatures higher than average and then it spread to some areas in 

Queensland. The state of Queensland has, in fact, been getting drier seasons and hardly 

any rain since 2009 (Withey 2019). However, out of the six Australian states, two have 

been the worst affected by this bushfire season: New South Wales and Victoria.  

 

It was in October that the bushfire season officially began. A lightning bolt struck in 

Gospers Mountain, NSW causing the biggest forest fire that generated from a unique point, 

destroying 444.000 hectares. Other fires keep arising throughout the different states and 

on November 11 2019, in the states of New South Wales and Queensland, the state of 

emergency was declared. From November to December fires keep spreading across the 

country with new ones breaking in South Australia and the situation worsening for 

Queensland, New South Wales and Victoria.  

 

At the beginning of December for the first time ever the United States stationed 

firefighters in Australia to help the local firefighters fight the bushfires that kept blazing 

throughout the country thanks to an agreement that exists between the two countries to 
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share equipment in case of fire hazards. It is also during this month that Australia records 

its hottest day with temperatures with an average of 40°C (Hadden 2020).  Fires continue 

to spread. In the East Gippsland region in Victoria, a bushfire starts to generate its own 

weather due to the smoke that it releases. This bushfire ends up creating clouds that lead 

to thunderstorms and in the end more bushfires. A week later thousands of people from 

this region were asked to evacuate their properties because the region was deemed 

unsafe and those who were unable to evacuate in time found themselves being trapped 

inside the danger zone, due to the fact that major roads were closed. By the end of the 

year, at least 16 people were killed in the country due to bushfires and air pollution levels 

in Sydney reached ‘11 times worse than harmful levels’ (Create Digital, 2020 para. 10). 

Due to the bushfire smoke lingering over major cities as Sydney, Canberra and Melbourne 

and parts of regional Australia, big sports events like the World Rally Championship, 

Christmas events, music festival and also transportation methods like the ferries had been 

cancelled (Henriques-Gomes 2020).  

 

In January 2020, while fires keep spreading, a fire in Kangaroo Island burns down an area 

that is equal to a third of the island. Meanwhile, the city of Penrith in New South Wales 

becomes the hottest place on earth on the 4th of January with a temperature of 48.9°C.  A 

fire propagates from the southeast part of the state of Victoria to the Bega Valley Shire in 

New South Wales burning more than 60,000 hectares. 
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Figure 9. A map showing hundreds of wildfires across the nation on January 1 2020. Source: BBC News 

 

As hazardous as the smoke already is, it starts to become a major problem for other 

countries too. Smokes coming from the bushfire in NSW and Victoria started to affect the 

air quality in the neighbouring country, New Zealand (BBC News 2020).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10. Satellite Image of NSW and Victoria the 4th of January. Source: BBC News 2020 

 

Furthermore, black carbon, an element of particulate matter that causes Climate Change 

and is toxic for humans, coming from Australia travels 7.000 miles (BBC News 2020). 
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Figure 11. Satellite image of black carbon travelling from Australia. Source: BBC News 2020 

 

The New South Wales premier declares a state of emergency while the Victoria premier 

declares a state of disaster. On the 6th of January the federal government decided to 

allocate 2 billion Australian dollars to a recovery fund for bushfires. Australia is at the 

same time experiencing some short-term water risks. Forest fires are damaging the water 

supply infrastructure and the risks associated with the flames may persist even after they 

are extinguished. Power outages, for example, are preventing some important treatments 

such as disinfection of water with chlorine, necessary to kill microorganisms and make it 

safe to drink. As some of the water that enters the water system comes directly from the 

rivers, where wastewater and industrial wastewater ends up: without treatment, the risk 

of exposing themselves to dangerous pathogens, including pests, becomes much higher. 

This is what is happening for example in the cities of Eden and Boydtown on the south 

coast of New South Wales where residents have been advised to boil their water before 

drinking it and use it for cooking, brushing their teeth and so on (Bongioanni 2020). 

Meanwhile, there is also a possibility of some long-term water risks. The fires are also 

"stressing" river basins, which can lead to long-term dangers for drinking water: these 

basins are generally wooded areas. And therefore, vulnerable to the damage that a fire 

can cause. For example, forest fire ash contains substances such as nitrogen and 

phosphorus: the increase in their concentrations can stimulate the growth of 

cyanobacteria, commonly known as ‘blue-green algae’. They, in turn, produce chemicals 

that can cause a number of water quality problems, including bad taste and odour.  
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By the end of January, 30 have died along with 500 animals due to the bushfires and the 

damage estimates sum up to $1 billion (Create Digital 2020).  During the first week of 

February, a third of the active fires in the southeast of Australia were extinguished thanks 

to a wave of torrential rain. Only a few uncontrolled fires were left after the rain passed, 

the others were all under the control of firefighters. Nevertheless, even if rain came and 

helped to extinguish most of the active outbreaks, experts were worried that the arrival 

of rainfall could lead to new risk situations. For example, flooding, due to heavy rain or 

that the water falling to the ground could drag debris, ash and particulate matter, with the 

risk of contaminating the groundwater. Now water treatment plant operators and 

reservoir operators are also being called upon to adapt to changing weather conditions 

and prepare for increasingly extreme future weather events. 

 

Despite everything, by the end of March, all fires across the country were extinguished. 

This bushfire season that is known as the Black Summer burned around 18.000.000 

hectares of land (Burton 2020), more than 9.000 buildings were destroyed (O'Mallon & 

Tiernan 2020), nearly 3 billion animals were affected (Slezak 2020) and 34 people died 

due to bushfires directly (Arriagada et al. 2020) and 417 people died because of smoke 

inhalation (Tolhurst 2020). Because of all the damages that were caused by this bushfire 

season, the Australian economy took a hit and the financial impact caused by bushfires 

was accounted to be more than $100 billion (Gifford 2020).  

 

The 2019-2020 bushfire season has been defined as unique in Australia and everywhere 

else in the world. The elements that make this event unprecedented are: 

- The early start of the bushfire season and the force with which they burned. 

- The weather conditions, as it was drier, warmer and windier. 

- The fire was behaving differently than in past seasons. 

- The enormous impact it had on Australia’s environment (Australian Academy of 

Science 2020). 

 

Since this was the summer of the most devastating fires ever it caused a collective 

emotional crisis in Australians and triggered a dramatic debate between a part of public 

opinion and the government that continues to deny any direct link with climate change in 

the world. Prime Minister Scott Morrison and his Minister for Reducing Emissions, Angus 
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Taylor, reiterated that Australia does not need to cut coal emissions to limit global 

warming despite the drought that has been plaguing some areas for three years and the 

terrible fires (Il Sole 24 Ore 2020). 

 

2.9 The companies and celebrity’s response to the bushfire emergency 

2.9.1 Companies’ response to bushfire emergency 

In addition to all the celebrities who have decided to donate money to help Australia, 

many brands have also taken this action in recent months. In response to this emergency, 

several companies and brands have launched different initiatives in support of this cause. 

In addition to making donations directly to non-profit organizations such as the 

Australian Red Cross, NSW Rural Fire Service and WIRES Wildlife Rescue, consumers can 

contribute in other ways to helping to fight the fires and helping people and animals.  

 

The Kering Group, which includes companies such as Gucci and Saint Lauren, has made a 

donation of 1 million Australian dollars to be divided between several local relief 

organizations. In a Gucci Facebook post, the group also admitted its intention to 

participate in reforestation and biodiversity conservation programs (Baptista 2020). 

 

Unilever Australia, through a partnership with the Food Bank, will donate thousands of 

products (primary goods such as food, personal hygiene products and also household 

cleaning products) to families who are homeless, firefighters and volunteers fighting fires 

in Australia. A Unilever spokesman told The Drum that they believe companies can be 

extremely helpful in the relief and recovery process and that they want to help the 

communities that have been damaged during these times. The company also thanked its 

employees for volunteering for first aid services by offering them extended paid leave 

during their volunteer time. In addition, the multinational also pledged to support its 

retail partners and also its suppliers, especially small businesses that have been affected 

by the fires and have suffered major damages (Baptista 2020). 

 

Several members of the various KFC Australia teams have suffered the consequences of 

the dramatic situation experienced in recent months. KFC has declared to offer them 

support and, together with Yum! Brands Foundation, the chain will donate $700,000 to 

Red Cross Disaster Relief & Recovery (Baptista 2020).  
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The WWF launched an appeal and a fundraiser. WWF needs to support an emergency plan 

for the care of injured wildlife and, when the fires finally die out, to help restore the forest 

habitat for koalas and other surviving animals (Serafini 2020). 

 

Funko, the U.S. house famous for its vinyl figures, in collaboration with PopCultcha, the 

Australian online shopping site, announces a limited edition of the Australian Bushfire 

Heroes Firefighter with Koala". All proceeds of the Bushfire Heroes were donated to The 

Royal Society for the Prevention of Cruelty to Animals (RSPCA) National Bushfire Appeal 

through monthly payments while stocks last. The RSPCA was working with government 

and emergency agencies of veterinarians and local authorities to provide equipment, 

supplies, emergency care and assessment of injured animals in need of assistance (Carillo 

2020). 

 

Many Australian brands have offered their help. Among them, the Australian ethical 

fashion brand Little Tienda decided to sell some garments, the proceeds of which will be 

donated to the Australian Red Cross, in favour of firefighters and local communities. Also 

the skincare company Frank Body, during the month of January, donated 100% of its A-

Beauty Scrub revenues, corresponding to global sales, to organizations such as 

Wireswildliferescue, County Fire Authority and Rural Fire Services. A similar initiative 

was also carried out by clothing company Alex Perry, who decided to donate revenues 

from all online and in-store sales achieved in seven days to the NSW Rural Fire Service 

(Baptista 2020).  

 

NOAH, a brand that has always distinguished itself for its strong ecological footprint, has 

also joined the cause with the creation of a special t-shirt. 100% of the sales went to 

WIRES, Australia's largest wildlife rescue organization (Pacciardi 2020). Likewise, the 

American brand Rowing Blazers created four rugby jerseys inspired by the Ivy League 

and authentic Australian motifs and 100% of the sales went to WIRES too (Pacciardi 

2020). 

 

To draw even more attention to the theme and raise funds, some brands have also created 

limited-edition themed products. Among them, there is the soap "All The Wild Things", 
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shaped like a Koala, produced by Lush. It is a product based on eucalyptus, peppermint 

and lemongrass, reminiscent of the thousand koalas that died in the fires in Australia. The 

proceeds will be donated to the Bush Animal Fund created by the company to help animal 

rescue and habitat restoration groups. The jewellery brand Francesca has created a 

bracelet through which to raise funds for the Australian Red Cross. In six hours, from the 

moment it went on sale, the company raised a total of $100,000. Balenciaga (part of the 

Kerin group) has created sweatshirts and t-shirts with the design of a small koala, still a 

reference to the dramatic situation experienced by this species and many others in 

Australia. The garments proceeds were used to fight fires. The Australian self-tanning 

brand Bondi Sands has produced a limited  Australia-themed edition of reusable ceramic 

bottles whose proceeds were donated to the Australian Red Cross. A major donation of 

100,000 Australian dollars has also been made by this company to The Salvation Army 

and the Wires Wildlife Rescue Organization (Baptista 2020). 

 

2.9.2 Celebrities response to bushfire emergency 

Celebrities are mobilizing to help Australia devastated by the fires through Prayers, 

appeals, but above all donations. 

 

Earth Alliance, an environmentalist association founded by the actor Leonardo Di Caprio 

in 2019 together with Laurene Powell Jobs and Brian Sheth, launched the Australia 

Wildfire Fund. The actor donated $3 million to support critical firefighting efforts in New 

South Wales, to help the most affected local communities, to enable the rescue and 

recovery of wildlife and to support the long-term restoration of Australia's rare 

ecosystems (Desando 2020). 

 

The Australian actor Chris Hemsworth made a donation of one million dollars to help 

firefighters fight the flames in his home country. And he launched an appeal on socials to 

involve followers to donate through the links that he added to its social media bio in 

support of firefighters, association and charities that are already working on helping 

Australia (Desando 2020).  

 

Celebrities like Nicole Kidman and her husband Keith Urban, Kylie Minogue, and the 

singer Pink donated $500,000 each to local fire services (Desando 2020). Also, the singer 
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Elton John that at the time was touring Australia, announced while on stage that he would 

donate $1 million to firefighters (Monnis 2020). In addition, the Australian tennis player 

Ashleigh Barty donated all her winnings at the Brisbane tournament to the Red Cross to 

help the victims of the fire (Monnis 2020). Metallica, the legendary metal band, made a 

donation of 750 thousand dollars to the NSW Rural Fire Service and the CFA, Country Fire 

Authority (Maselli 2020). 

 

Furthermore, Fire Fight Australia, a concert to raise funds for the victims of fires in 

Australia was held on February 16 and brought many artists from the international and 

Australian scene to the stage of the Anz Stadium in Sydney. Fire Fight Australia included 

nine hours of concerts to raise funds to help associations that had been working for 

months to fight fires in different parts of the country (Billboard Italia 2020). 

 

In addition to all the donations, celebrities around the globe kept publishing several posts 

to raise awareness of the Australian situation and they mentioned it during speeches at 

the most popular award shows like the Golden Globes. 
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CHAPTER 3: Research analysis of the 2019-2020 Australian bushfire 

emergency on Twitter 

 

3.1 Dataset description 

3.1.1 Twitterscraper 

As previously mentioned, we utilised Twitter as my source of data for the analysis. Twitter 

provides REST’s API and Streaming API, which give the chance to access and read Twitter 

data and to have access to real-time data from Twitter (Taspinar 2020). To retrieve the 

data, we specifically used the package Twitterscraper, which can be found on Github, a 

code-sharing site that enables different people to collaborate on specific projects from 

anywhere in the world. The reason why Twitterscraper was used instead of Twitter’s API 

is that the API’s have multiple limitations. The limitations that Twitter’s API have are: 

- Only 180 requests can be submitted, with a maximum of 100 tweets per request, 

every 15 minutes with the search API provided by Twitter. Meanwhile, with 

Twitterscraper there are no limitations except for those related to your internet 

connection. 

- A downside of the Search API is that only tweets posted in the last 7 days can be 

accessed. Instead, Twitterscraper, allows you to retrieve older data that is what 

was needed for this analysis (Taspinar 2020). 

 

3.1.2 Process to retrieve data 

The Twitterscraper package uses the Python programming language. Before start using 

the package, we need to install it by running this line of code in Python: 

 

pip install twitterscraper 

 

Now that Twitterscraper is installed, we can start retrieving data by running our line of 

code through Command Prompt on our laptop, which “is a program that emulates the 

input field in a text-based user interface screen with the Windows graphical user interface 

(GUI)” (Dell n.d., para 1). This program, in fact, allows you to execute specific management 

tasks. We first create a python file called Twitter.py that contains a code that will allow us 

to scrape the necessary tweets for our analysis. In the ‘query’ part we just need to insert 
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the keyword that we want the tweets we are retrieving to contain and in the start_date 

and final_date, the time frame of our study. We also ask the code to print an error when 

there are no tweets available for a specific date and to stop running the code. In the end, 

all the data that was retrieved was saved into JSON files. 

 

from twitterscraper import query_tweets 

import datetime as dt 

from twitterscraper.main import JSONEncoder 

import json 

 

if __name__ == '__main__': 

 query = "Australia AND firefighter" 

 start_date = dt.datetime.strptime('02112019', "%d%m%Y").date() 

 final_date = dt.datetime.strptime('03112019', "%d%m%Y").date() 

  

 while(1): 

 

  end_date = start_date + dt.timedelta(days=1) 

 

  try: 

   list_of_tweets = query_tweets(query, limit=None, 

begindate=start_date, enddate=end_date, lang='english') 

  except: 

   print("Error at"+start_date.strftime("%d_%m_%y")) 

   exit(1) 

 

  file_name = query+start_date.strftime("%d_%m_%y")+".json" 

  print(len(list_of_tweets)) 

  if(len(list_of_tweets)==0): 

   exit(0) 

  file = open(file_name,"w") 

  for tweet in list_of_tweets: 

         # print(tweet) 
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   if(tweet.timestamp.date()==start_date): 

    json.dump(tweet, file, cls=JSONEncoder) 

    file.write('\n') 

  file.close() 

  print("Finished: "+file_name) 

 

  start_date = end_date 

 

  if(start_date == final_date): 

   break 

  

To specifically run this code through command prompt we need to run this line of code: 

 

twitterscraper Twitter.py 

 

As said before, the result of this code of line is a JSON file that contains the following 

information about the tweets: “Tweet-id, Tweet-Url, Tweet text, Tweet Html, Links inside 

Tweet, Hashtags inside Tweet, Image URLs inside Tweet, Video URL inside Tweet, Tweet 

timestamp, Tweet Epoch timestamp, Tweet No. of likes, Tweet No. of replies, Tweet No. of 

retweets, Username, User Full Name / Screen Name, User ID, Tweet is a reply to, Tweet is 

replied to, List of users Tweet is a reply to, Tweet ID of parent tweet” (Taspinar 2020, 

para. 8). 

 

After scraping all the tweets for our analysis, we need to transform the JSON file that we 

have into a CSV file, that can be read and uploaded to Rstudio to then start our analysis.  

We start by installing the necessary packages  

 

install.packages("ndjson") 

library(ndjson) 

 

We then set up the working directory 

 

setwd("F:\\TESI MAG\\CODES and STUFF\\DIVISO PER MESI\\BUSHFIRE AUS\\Ottobre") 
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Then we proceed to create a vector with the list of files in the working directory. 

 

filenames=list.files(path = ".", pattern = ".json", all.files = FALSE, 

                     full.names = TRUE) 

 

Now we create an iteration on the files to transform them into a tabular format and 

aggregate them into one. 

 

"dataframe" (usando rbind) 

for(i in 1:length(filenames)){ 

  if(i==1){ 

    imported_tweets = ndjson::stream_in(filenames[i])} else{ 

      imported_tweets = rbind(imported_tweets, ndjson::stream_in(filenames[i]),fill=TRUE) 

    } 

} 

 

We then delete duplicates using the ID. 

 

imported_tweets=imported_tweets[!duplicated(imported_tweets$tweet_id),] 

 

As a final step, we save the resulting data frame into a CSV and RDS file. 

 

write.csv(imported_tweets,"OctoberBushfireAus.CSV") 

saveRDS(imported_tweets, "OctoberBushfireAus.RDS") 
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Following we have an example of how the database looks when loaded into Rstudio. 

Figure 12. Example of a loaded database on Rstudio 

 

3.1.3 Dataset description 

The datasets used for this analysis were made of tweets collected during the time period 

going from the 20th of October 2019 to the 09th of February 2020 and it is made of tweets 

in the English language. Based on an initial analysis of what people, during the bushfire 

season, were tweeting and which were the most common hashtags and words used; the 

following are the keywords that were decided to study: 

- Bushfires 

- #AustraliaBurns 

- #NswFires 

- #BushfireAustralia 

- #AustraliaFires 

- Australia + Climate Change 

- Australia + Fire 

- Australia + Firefighters 

- Australia + Global Warming 

- Australia + Animals 

 

The name of the datasets used during our Rstudio analysis are respectively as follows: 

- Bushfires: bushfiretweets dataset containing 243.251 observations. 

- #AustraliaBurns: ausburntweets dataset containing 53.460 observations. 

- #NswFires: nswfiretweets dataset containing 6.992 observations. 
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- #BushfireAustralia: bushaustweets dataset containing 13.315 observations. 

- #AustraliaFires: australiafiretweets dataset containing 72.228 observations. 

- Australia + Climate Change: AUSCLIMATEtweets dataset containing 82.133 

observations. 

- Australia + Fire: AUSFIREtweets dataset containing 256.311 observations. 

- Australia + Firefighters: AUSFIREFIGHTtweets dataset containing 35.648 

observations. 

- Australia + Global Warming: AUSGLOBALWARMtweets dataset containing 9.245 

observations. 

- Australia + Animals: ausanimaltweets dataset containing 96.662 observations. 

 

The datasets are going to be analysed separately since if put all together the resulting 

database would be too big for a normal laptop to handle. Nevertheless, the total of unique 

observations that were analysed is 778.136. 

 

3.2 Frequency 

3.2.1 Hashtags on Twitter 

One of the characteristics of the microblogging site Twitter is the use of specific words, 

that are preceded by the ‘#’ (hashtag) symbol. These words are called Hashtags in the 

Twitter-verse. Any word that is preceded by the hashtag symbol is, in fact, easily 

searchable inside the Twitter platform. The first hashtag to be ever used was #barcamp 

by Chris Messina (an American blogger) back in 2007 while he was promoting an open-

source community and after this fact, the use of hashtags has developed into a different 

strategy to label tweets allowing users to easily find information on any given subject 

(Pervin et al. 2015). Hashtags are used constantly by Twitter users. They are used while 

watching television, while listening to the radio and to promote different products.  These 

hashtags are extremely important within the Twitter platform, as they help users in their 

inquiry for specific subjects, as whenever separate users discuss the same topic, to reach 

a greater amount of people they tend to use these hashtags to tag their tweets. A study 

showed that, for people or for brands, a tweet engagement can skyrocket if hashtags are 

used in it by respectively 100% and 50% (Pervin et al. 2015). Hashtags allow tweets to 

broaden their scope beyond the simple followers of a user, allowing anyone interested in 

that hashtag to find any tweet containing it.  The success of a hashtag is defined by the 
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number of people using it and users tend to use those hashtags that are more relevant and 

appealing to them according to their metacognitive experience (Pervin et al. 2015). 

“Metacognitive experiences are those experiences that are related to the current, ongoing 

cognitive endeavour” (Pervin et al. 2015, p. 170). Through the hashtags is also how 

‘trends’ are established. As a matter of fact, trends are those hashtags that have attracted 

the highest amount of tweets and also including other factors, according to Twitter’s 

algorithm. As trends can be applied to various contexts and fields, to help better 

understand the various facets of our society, the data that can be extrapolated from 

Twitter has piqued interest from scholars from all over the globe. Generally, hashtags do 

not come alone in a tweet, but they commonly occur in clusters and this peculiarity makes 

it so that tweets containing more than one hashtag spread more easily than those 

containing only one hashtag. 

 

3.2.2 Research procedures 

The tools and packages used for this analysis are: 

1. quanteda library. This is an R programme created by Kenneth Benoit that allows 

the user to manage and examine text while generating and modifying tokens, 

managing corpus etc. 

2. quanteda.corpora library. This is a programme that provides additional text 

functionalities to the quanteda package. 

3. ggplot2 library. This is an R programme that allows the user to generate graphs. 

The user just needs to give the numbers, tell it how to aesthetically map the 

variables and which graphical elements to use and the program handles the rest. 

4. readtext library. This is an R programme that allows the user to format and import 

different types of text files, such as ‘.csv’, ‘.json’, ‘.xls’, etc. 

5. RColorBrewer library. This is an R programme that allows the user to create 

visually appealing colour palettes. 

 

For this study, we are going to use the same dataset that was previously downloaded 

through Twitterscraper. We are going to use ten different datasets, that are based on these 

keywords: Bushfire, Nswfire, BushfireAustralia, AustraliaBurns, AustraliaFires, Australia 

& Climate Change, Australia & Fire, Australia & Firefighters, Australia & Global Warming 

and Australia & Animals. The analysis that will be carried out is related to the hashtags 
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used throughout the months from the end of October 2019 to the beginning of February 

2020.  

 

The following Rstudio code that is going to be used as an example to show how this 

analysis was carried out is based on the keyword ‘nswfires’. 

 

After loading the necessary databases on the Rstudio global environment we continue by 

installing and loading the essential R libraries. 

 

install.packages("quanteda") 

install.packages("readtext") 

install.packages("devtools") # get devtools to install quanteda.corpora 

devtools::install_github("quanteda/quanteda.corpora") 

install.packages("ggplot2") 

require(quanteda) 

require(quanteda.corpora) 

require(ggplot2) 

require(readtext) 

library(RColorBrewer) 

 

Then we start our analysis by creating a corpus using the function ‘corpus’ from the 

quanteda package. To specify, a corpus is an object that we construct through the use of 

the ‘corpus’ function to allow the package ‘quanteda’ to analyse the text we desire 

(Malkovich 2018).  

 

NswFireCorpus <- corpus(nswfiretweets$text) 

 

Then we proceed to create a token containing only the hashtags that can be found in the 

NswFireCorpus. To specify tokens are by default sole words but it is possible to change 

them to characters or sentences if required (Malkovich 2018). For this analysis, we will 

use the default version of tokens.  

 

toks_NswFire <- tokens(NswFireCorpus, remove_punct = TRUE) 
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dfmat_NswFire <- dfm(toks_NswFire, select = "#*") 

tstat_freqNswFire <- textstat_frequency(dfmat_NswFire) 

 

For example, these are the first 20 hashtags in the tstat_freqNswFire database. 

 

head(tstat_freqNswFire, 20) 

 

 

 

 

 

 

 

 

 

 

 

Figure 13. First 20 hashtags in the tstat_freqNswFire database 

 

We continue our analysis by plotting the first 20 hashtags, through the use of the ‘ggplot2’ 

R package. To display the results for this analysis we decide to use a ‘barplot’ through the 

‘geom_bar’ function. A barplot is the best way to display this type of data as it allows to 

depict the distribution of the data while at the same time it gives the opportunity to 

compare the values between the various groups of data. It is also the graph that most 

easily shows which are the most frequent categories in comparison to others (Yi 2019).  

 

dfmat_NswFire %>%  

  textstat_frequency(n = 20) %>%  

  ggplot(aes(x= reorder(feature, frequency), y=frequency)) + 

  geom_bar( stat = "identity" ,fill = "deepskyblue3", alpha=.6, width=.4) + 

  coord_flip() + 

  labs( title = "Hashtags Frequency", 

        subtitle = "'NswFires' keyword", 

        caption = "Date from 20/10/2019 to 09/02/2020", 

        x = NULL,  
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        y = "frequency") + 

  theme_light() + 

  theme(axis.text = element_text(color = "black")) 

 

The result of this last line of code is the following: 

Graph 1. Hashtag’s frequency, keyword NswFires. 

 

With the same dataset that we have created previously, we then continue by plotting a 

‘word cloud’ displaying the first 100 hashtags that are contained within the database. 

Word clouds are a fun way to display and highlight specific keywords that allow the writer 

to redirect the reader's attention to specific words. In fact, the more important are the 

words, the bigger and bolder they will be inside the word cloud (Lepki 2020). To create a 

word cloud we utilise the ‘textplot_wordcloud’ function, where the size of the different 

words is equal to their numerical value (R Documentation n.d.). 

 

set.seed(132) 

textplot_wordcloud(dfmat_NswFire, max_words = 100, color = brewer.pal(8, "Dark2")) 

  

This is the outcome of the previous line of code. As we can see some words are bolder and 

in a different colour based on the frequency to which they were used during the period of 

study in question. 
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Figure 14. Wordcloud of Nswfire keyword 

 

We then decide to plot the frequency to which tweets were tweeted during the four 

months period from the 20th of October 2019 to the 09th of February 2020. To do so we 

initially need to install the ‘rtweet’ library, which is a package that allows the user to 

gather and arrange data from Twitter. From this package, we are going to use the function 

‘ts_plot’ that allows mapping the frequency of tweets over different intervals of time 

(Trafford Data Lab 2020). 

 

install.packages("rtweet") 

library(rtweet) 

 

ts_plot(nswfiretweets, "days") + 

     labs(x = NULL, y = NULL, 

                  title = "Frequency of tweets with #NswFires Keyword", 

                   subtitle = paste0(format(min(nswfiretweets$timestamp), "%d %B %Y"), "to”, 

format(max(nswfiretweets$timestamp),"%d %B %Y")), 

                   caption = "Data collected from Twitter via Twitterscraper") + 

   theme_minimal() 
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The outcome of the previous line of code is this: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 2. Frequency of tweets, Nswfires keyword 

 

3.3 Frequency findings 

3.3.1 Frequency of tweets 

The first variable that we are going to study for this analysis is the frequency to which 

tweets were tweeted and the changes they have undergone over time. The tweets were 

sorted by date in Rstudio as shown in the previous paragraph. On the x-axis of the plot, 

we have the months concerning our analysis, on the y-axis, we have the number of tweets 

about specific keywords that were tweeted. The keyword analysed can be found on the 

top part of the graph in bold black letters, while below that we have the period of study of 

that specific graph. 

 

The following graphs are showing the number of tweets, divided by keywords, that were 

tweeted for each day between the 20th of October 2019 and 09th February 2020.  
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Graph 3. Frequency of tweets all keywords.  

 

The frequency of tweets is an important factor to take into account while carrying out this 

analysis, as it can show the interest and concern people have towards the 2019-2020 

Bushfire season.  

 

In graph 3 (based on the totality of tweets) we can see that the tweet’s frequency starts 

growing suddenly, as of the last days of December 2019, where tweets regarding the 

bushfire problem increase from less than 5.000 to reach a peak of over 50.000 daily 

tweets during the first weeks of January 2020. At the time, the bushfire emergency was 

getting worse day by day, as the level of pollution was 11 times higher than the dangerous 

levels (Create Digital, 2020) and a state of emergency was declared in different states.  

After reaching that peak, tweets start to dramatically decrease to an initial minimum of 

9.000 to then lightly rise again to 10.000 to steadily decrease afterwards to new 

minimums.  

 

Graph 4. Frequency of tweets, NswFires.   Graph 5. Frequency of tweets, Australia + Fires 
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Graph 6. Frequency of tweets, Bushfire   Graph 7. Frequency of Tweets, AustraliaFires 

 

Graph 8. Frequency of tweets, AustraliaBurns   Graph 9. Frequency of tweets, BushfireAustralia 

 

Graph 10. Frequency of tweets,  Graph 11. Frequency of tweets,  

 Australia + Firefighters  Australia + Animals 
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Graph 12. Frequency of tweets,    Graph 13. Frequency of tweets,  

Australia + Climate Change     Australia +Global Warming. 

 

Most of the keywords tweet’s frequency followed the same trend of graph X during the 

months of December and January. As for the previous months, most of the keywords had 

very small daily fluctuations, with the tweet’s numbers never going over the 2.500 daily 

mentions.  

 

Nevertheless, from these graphs, we can tell that the most active and used keywords were: 

#NswFires, Bushfire, Australia + fire, Australia + Climate change and Australia + Global 

Warming. 

 

The general trend shown by these graphs demonstrate that in the months preceding 

December, in particular, the last days of this month, the general concern and the public 

debate was extremely low for an event of this size and duration. In fact, it is only at the 

end of 2019 and during January 2020 that the general debate started to become more 

spread as it is during these times that tweet’s concerning this catastrophe were soaring. 

 

3.3.2 Hashtags Frequency 

We are now going to take a closer look at which specific hashtags were most popular from 

October 2019 to February 2020. 

 

Undoubtedly, there are a vast number of hashtags and keywords surrounding the 2019-

2020 Bushfire Season’s open debate on Twitter. Some in fact have been used more 

commonly by Twitter users across our different datasets, compared to other hashtags.  
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Graph 14. Hashtag’s frequency whole dataset. 

 

Our analysis shows that the hashtags that were used the most among the various 

keywords we decided to analyse were: 

- #australiafires, used more than 70.000 times; 

- #australiaburns, used more than 50.000 times; 

- #climatechange, used more than 20.000 times; 

- #bushfiresaustralia, used more than 10.000 times; 

- #nswfires, used almost 10.000 times. 

The plots for every single keyword can be found in the appendix section. 

 

The #ClimateChange is one of the hashtags that we find within each individual dataset of 

study. This shows that the public continues to express concern about the effect that 

Climate Change is having on the environment.  

 

One interesting hashtag that keeps coming up is #ScottyFromMarketing. This hashtag is 

directed to Australian Prime Minister Scott Morrison. This hashtag was first used back in 

February 2019, but it became extremely popular during the bushfire crisis as the 

Australians grew day by day frustrated with the lack of consideration and action that the 
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Prime Minister was showing. One example was the family holiday that the Prime Minister 

took while in the midst of a national emergency (Basford 2020). 

 

A different way to visualise the frequency of the hashtags is through the use of a word 

cloud. In fact, this type of plot highlights specific keywords giving the chance to the writer 

to focus the reader’s attention on precise terms. The next word cloud will display in a 

more appealing way the most used hashtag from Twitter users regarding our analysis. 

The larger and bolder the words appear, means that they have been used more 

throughout the various tweets. For this plot, we decided to use ‘Dark2’ a colour palette 

that is part of the qualitative palettes as it is the most appropriate for representing 

categorical or nominal data as there is no distinction of intensity between classes 

(Alboukadel n.d.). For example, the boldest keyword in the word cloud is #australiafires, 

which was the most used hashtag as it was used more than 70.000 times (see graph x) 

over four months of the study period. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 15. Wordcloud AustraliaFires 
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3.4 NRC Emotion Lexicon 

The NRC Word-Emotion Association Lexicon, that is also known as EmoLex, “is a list of 

English words and their associations with eight basic emotions (anger, fear, anticipation, 

trust, surprise, sadness, joy, and disgust) and two sentiments (negative and positive)” 

(Mohammad 2020).  This lexicon was created, for the English language, by Peter Turney 

and Saif Mohammad in 2010 and all the notes were done by hand through crowdsourcing. 

Nevertheless, despite certain regional variations a plurality of affective norms have been 

shown to be consistent across languages. For this reason, they are able to provide 

different lexicon variants for over a hundred different languages through the use of Google 

Translate to translate the English words. This glossary was the first of its kind, as it was 

the first glossary that had a word to emotions pairing with not only entries for general 

positive or negative sentiments but also word to emotions associations with eight 

essential feelings.  

 

 

Figure 16. NRC word-emotion association. Source: Saif Mohammad 2020 
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To this day, it remains the biggest glossary of this kind. Even though it was created 

through the use of crowdsourcing, it was heavily monitored through a process of quality 

control that every time a new annotation was created it would pop up a separate word 

choice query, to ensure that the annotators understood the word, by showing them the 

meaning of the word they were requesting to work on.  This lexicon also had an impact 

on Neuro-linguistic programming, and it helped different research on reactions to a 

pandemic, vaccines, hate speech, bullying etc. Furthermore, it helped in tracking 

emotional patterns and it was used in various research on how people communicate their 

feelings and their related emotions towards specific events such as fake news and viral 

videos.  

 

3.4.1 Sentiment Analysis 

The progress in technology we have lived these past years has altered how people share 

their thoughts, views and sentiments, as well as the place in which they do so. For 

example, micro-blogging is a very popular platform so much so that there are more than 

111 around. In detail, micro-blogging platforms are social networking sites where 

frequently people publish brief messages.  

 

Sentiment Analysis is a type of textual mining that recognises and extracts subjective and 

personal information from the source content. Through the use of Sentiment Analysis, a 

company can learn about the clients’ perception of their products, it can assess customer 

loyalty and it can make decisions regarding possible changes to their product or service. 

In this paper, to perform the Sentiment Analysis the R programming language will be 

used. Sentiment Analysis is in fact used to examine people’s opinions, points of view, 

tastes and interests by looking at various perspectives. Thanks to its different uses and 

the growth of web-based life, this type of analysis is becoming very important. Since it can 

be extended to a wide variety of activities and plans of actions; business, politics and 

public actions all use this analysis. Business uses it mainly for marketing reasons to better 

understand the emotions that customers have towards them. Politics uses it to track 

media events and political views and to try and forecast the outcomes of the possible 

elections. Meanwhile, public actions use it to track and interpret social phenomena, 

identifying potentially risky scenarios and determining the best course of action.  
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The tools and packages used for this Sentiment Analysis are: 

1. dplyr library. This is an R data manipulation program that offers a regular 

collection of verbs that help overcome the most popular data manipulation 

problems. 

2. purrr library. This is an R program that includes a comprehensive and reliable 

range of methods for dealing with functions and vectors. 

3. syuzhet library. This is an R program that includes four different sentiment 

dictionaries that allow accessing a sentiment extraction tool. 

4. reshape2 library. This is an R program that makes the conversion of broad and 

lengthy formats easier. 

5. ggplot2 library. This is an R programme that allows the user to generate graphs. 

The user just needs to give the numbers, tell it how to aesthetically map the 

variables and which graphical elements to use and the program handles the rest. 

 

For this analysis, we are going to use the same datasets that were previously downloaded 

through Twitterscraper that allowed us to scrape Twitter for specific keywords through 

python.  Moreover specifically, for this analysis, the dataset was divided monthly as they 

were too big to be processed all together. This sentiment analysis will be carried out on a 

monthly basis for every searched keyword. To reiterate the keyword used are: Bushfire, 

NswFire, BushfireAustralia, AustraliaBurns, AustraliaFires, Australia & Climate Change, 

Australia & Fire, Australia & Firefighters, Australia & Global Warming and Australia & 

Animals. 

 

As an example, I am going to display the Rstudio code for the analysis of the keyword 

‘nswfire’ for the month of February 2020. 

 

After loading on Rstudio the necessary datasets we start by loading all the essential R 

library that have been mentioned above (dyplr, purrr, syuzhet, reshape2, ggplot2).  

 

library(dplyr) 

library(purrr) 

library(syuzhet) 

library(reshape2) 
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library(ggplot2) 

Then we start by creating a database extrapolating only the dates from the previously 

loaded database. 

 

DateFebNswFire = data.frame(FebruaryNswFire$timestamp) 

DateFebNswFire <- format(as.Date(DateFebNswFire$FebruaryNswFire.timestamp), 

"%Y/%m/%d") 

DateFebNswFire <- data.frame(DateFebNswFire) 

colnames(DateFebNswFire) <- "Date" 

 

Then we proceed by creating a database with only the text part of the previously loaded 

dataset. 

 

FebTextNswFire = data.frame(FebruaryNswFire$text) 

FebTextNswFire <- data.frame(FebTextNswFire) 

colnames(FebTextNswFire) <- "Text" 

 

Subsequently, we continue by uniting the two data frame just created: DateFEbNswFire 

and FebTextNswFire. 

 

FebNswFire <- data.frame(DateFebNswFire$Date, FebTextNswFire$Text) 

colnames(FebNswFire) <- c("Date", "Text") 

class(FebNswFire$Date) 

FebNswFire$Date <- as.Date(FebNswFire$Date, format = "%Y/%m/%d") 

 

After creating a unique dataset we go ahead by performing the Sentiment Analysis by 

analyzing the text part of the previously created dataset while grouping the results by 

date.  

 

FebNswFire %>% 

  split(.$Date) %>% 

  imap_dfr(~get_nrc_sentiment(.x$Text) %>%  

             summarise(across(.fns = sum)) %>%  
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             mutate(date = .y, .before = 1)) -> resultFebNswFire 

resultFebNswFire 

 

We continue our analysis by dividing the result into two different data frame; one only 

containing the emotions extrapolated and one only containing the polarity. 

 

#dividing emotions and polarity 

 

resultFebNswFire_em = data.frame(resultFebNswFire$date, resultFebNswFire$anger, 

resultFebNswFire$anticipation, resultFebNswFire$disgust, resultFebNswFire$fear, 

resultFebNswFire$joy, resultFebNswFire$sadness, resultFebNswFire$surprise, 

resultFebNswFire$trust) 

resultFebNswFire_em 

colnames(resultFebNswFire_em) <- c("Date", "Anger", "Anticipation", "Disgust", "Fear", 

"Joy", "Sadness", "Surprise", "Trust") 

class(resultFebNswFire_em$Date) 

 

#polarity  

resultFebNswFire_pol = data.frame(resultFebNswFire$date, resultFebNswFire$negative, 

resultFebNswFire$positive) 

resultFebNswFire_pol 

colnames(resultFebNswFire_pol) <- c("Date", "Negative", "Positive") 

 

At this moment, we are ready to plot our results. We start to organise our data based on 

the date through the “melt” function and then we proceed to plot both sentiments and 

polarity.  

 

#plotting emotions 

FebEmNswFire <- melt(resultFebNswFire_em, id.vars='Date') 

lct <- Sys.getlocale("LC_TIME"); Sys.setlocale("LC_TIME", "C") 

FebEmNswFire$Date <-as.Date(FebEmNswFire$Date,format="%Y-%m-%d")  

Sys.setlocale("LC_TIME", lct) 
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ggplot(FebEmNswFire, aes(x=Date, y=value, fill=variable)) +  

  geom_bar(stat='identity') + 

  scale_x_date(date_labels="%d/%m",date_breaks  ="1 day") +  

  theme(axis.text.x = element_text(angle = 30, vjust = 0.5, hjust=1)) + 

  ggtitle("Sentiment Analysis February 2020") + 

  labs(subtitle =  "#NswFires") 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 15. Sentiment analysis, February 2020, NswFires 

 

ggplot(FebEmNswFire, aes(x=Date, y=value, fill=variable)) +  

  geom_bar(stat='identity', position='dodge') +  

  scale_x_date(date_labels="%d/%m",date_breaks  ="1 day") +  

  theme(axis.text.x = element_text(angle = 30, vjust = 0.5, hjust=1)) + 

  ggtitle("Sentiment Analysis \nFebruary 2020 per emotions") + 

  labs(subtitle =  "#NswFires") 
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Graph 16. Sentiment Analysis per emotion, February 2020, NswFires 

 

#plotting polarity  

FebpolNswFire <- melt(resultFebNswFire_pol, id.vars='Date') 

lct <- Sys.getlocale("LC_TIME"); Sys.setlocale("LC_TIME", "C") 

FebpolNswFire$Date <-as.Date(FebpolNswFire$Date,format="%Y-%m-%d")  

Sys.setlocale("LC_TIME", lct)  

 

ggplot(FebpolNswFire, aes(x=Date, y=value, fill=variable)) +  

  geom_bar(stat='identity') + 

  scale_x_date(date_labels="%d/%m",date_breaks  ="1 day") +  

  theme(axis.text.x = element_text(angle = 30, vjust = 0.5, hjust=1)) + 

  ggtitle("Sentiment Analysis Polarity February 2020") + 

  labs(subtitle =  "#NswFires") 
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Graph 17. Polarity. February 2020, NswFires 

 

ggplot(FebpolNswFire, aes(x=Date, y=value, fill=variable)) +  

  geom_bar(stat='identity', position='dodge') +  

  scale_x_date(date_labels="%d/%m",date_breaks  ="1 day") +  

  theme(axis.text.x = element_text(angle = 30, vjust = 0.5, hjust=1)) + 

  ggtitle("Sentiment Analysis \n February 2020 per polarity") + 

  labs(subtitle =  "#NswFires") 
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Graph 18. Polarity per variable, February 2020, Nswfires 

 

3.5 Findings 

In the following paragraphs, we are going to analyse the monthly result we obtained for 

the Sentiment Analysis that we carried out on our ten different keywords. For each month 

that we obtained data for we are going to analyse the results, we gathered through 

Rstudio. 

 

3.5.1 October 

Even though the 2019-2020 bushfire season began sooner than usual, the first started as 

early as June 2019; the official beginning of the bushfire season is October 2019. As a 

matter of fact, towards the end of the month, there were multiple active bushfires and 

around 444.000 hectares of land in NSW was destroyed from a single ignition point. 

 

The different bar charts per keywords show that the majority of words used by the 

Twitter user were mainly associated with the negative emotion ‘Fear’. In fact, throughout 

the various graphs, this association happened on a regular basis more or less than 100 

times and on some specific days, it could happen around 300 times. The keyword that 

shows the highest word association with the ‘fear’ sentiment are ‘Australia + Climate 
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Change’, ‘Australia + Fire’ and ‘#NSWFire’; where each day this sentiment dominates the 

chart being most of the time shown double the amount of any other emotions.  

 The second most shown emotion is trust, which appears to be exhibited around 100 times 

a day with peaks of over 300 times. For this specific emotion, there are various keywords 

that have this emotion in second places, such as: ‘Australia + Global Warming’, 

‘#NSWFires’, ‘Bushfire’ and so on. 

The other more prominent emotions that words were associated with are anticipation, 

anger and sadness, which generally appear the same amount of time daily.  

 

Here we have an example of the sentiments that were expressed by Twitter users during 

the month of October for the keyword ‘Bushfire’. To have a more in-depth look at every 

single keyword go to Annex Graphs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 19. Sentiment Analysis, October 2019, Bushfire  

 

Specifically, in this graph, we can see how the number of sentiments varies day by day 

based on the number of tweets published (see paragraph ‘Frequency of Tweets’) and how 

the fear and trust sentiments prevail in the chart. 
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3.5.2 November 

During the month of November 2019, bush and grass fires keep spreading across the 

country, worsening the situation especially for New South Wales, Victoria and 

Queensland.  

 

As of October 2019, also the month of November sees similar sentiments displayed by 

Twitter users. Fear remains the top-charting emotion across the different keywords as in 

fact it dominates every single day of the month. If for some keywords the word to emotion 

association peak does reach more than 100 times daily, for others the association reaches 

over 4000 times. The keywords with the highest word-to-‘fear’ association are ‘Australia 

+ Climate Change’, ‘Australia + Fire’ and ‘Bushfire’.  

For this month we have an increase in the ‘sadness’ and ‘anticipation’ emotion shown 

daily, across the different terms analysed with peaks of 2.000 and 2.500 times, 

respectively. Trust remains one of the most displayed emotions even if it is shown slightly 

less compared to the previous month. Meanwhile, ‘anger’ is a constant negative emotion 

that Twitter users show daily in their tweets with slight variations day by day.  

 

It is interesting to notice that across the various term analysed, there are some specific 

days during which there was a spike in the emotions and therefore in the number of 

tweets posted for all different keywords. These days were between the 11th and 16th of 

November. During these days, three people died, and weather conditions kept worsening 

for New South Wales and Queensland as the two states declare a state of emergency as 

Australia was bracing itself for the most unprecedented bushfire danger it has ever seen 

(BBC 2019). 
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Graph 20. Sentiment analysis, November 2019, Australia + Fire 

 

3.5.3 December 

In December 2019, the fire continues to spread, and thousands of people are being asked 

to evacuate their homes daily. It is during this month that the United States stations 

firefighters in Australia for the first time to help with this emergency. 

 

For December 2019, we can see the same trend in emotions shown by the previous 

months. Fear remains the emotion mostly displayed, even though its number generally 

decreases compared to November 2019. It is with the keyword ‘Australia + Fire’ that we 

see for the first time, this emotion to be shown more than 10.000 times. Meanwhile, trust, 

sadness and anger keep being the second, third and fourth most shown sentiment with 

their order changing daily and depending on the word-term considered. Nevertheless, for 

the first time, we have the positive emotion of ‘joy’ being shown with the ‘Australia + 

Firefighters’ keyword, with a peak of 575 times. 
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Graph 21. Sentiment analysis, December 2019, Australia + Fire 

 

As for December, one specific day, the 31st, shows the most activity in terms of tweets 

tweeted and emotion displayed. The reason why the public felt like expressing their 

feelings through Twitter on that specific day is that pictures of apocalyptic scene kept 

being shared as the sky became black and then red and thousands of people were trapped 

on the Mallacoota beach while the fire blazed in their direction. In particular, with 

connection to Climate Change, we have fear, anger, anticipation and sadness emotions 

that rockets in comparison to the day before as the Prime Minister, Scott Morrison refuses 

to discuss possible climate policy as the economy of the country has to come first.  
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Graph 22. Sentiment analysis, December 2019, Australia + Climate Change 

 

3.5.4 January 

In January 2020, conditions continue to worsen. the city of Penrith becomes the hottest 

place on earth with a temperature of 48.9°C, the smoke from the bushfire starts to become 

a major problem not only for Australia but for neighbouring countries too like New 

Zealand where it starts to affect the air quality. More states of emergencies are being 

declared while the State of Victoria declares a state of disaster. 

 

Fear continues to remain the most displayed emotions. For this month we have new peaks 

for this emotion with different keywords that previously did not have many users 

commenting on. For example, for the first time, we have this emotion reaching the peak 

of 12.000 times with the ‘Australia + Animal’ keyword, while previously any sentiment 

shown for this term was below 1.000 times. We also have a peak of 15.000 words to 

sentiment association with the ‘Australia + Fire’ keyword, around 10.000 times, fear is 

found in tweets with the keyword ‘bushfire’; also, for the ‘Australia + Firefighters’ 

keyword we have that fear is present more than 6.000 times.  
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The other main emotions that were shown are, as usual, trust, anger, anticipation and 

sadness. Nevertheless, we can also see that the sentiment ‘joy’ is present mainly in 

correlation with two keywords: ‘#NswFires’ and ‘Australia + Firefighters’.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 23. Sentiment analysis, January 2020, Australia + Animals 

 

The trend for the month of January shows a steady increase of emotions, until the days 

between the 3rd and 6th of January that is when most of the peaks in emotions occurred 

and then a subsequent gradual decrease in the tweets tweeted. During these days, more 

than 150 different fires are burning in NSW, more than 50 in Victoria in addition to the 

ones burning in the rest of the nation. Experts also estimate that by the 7th of January 

around 1 billion animals were killed by the bushfires (Samuel 2020).  

 

3.5.5 February 

Meanwhile, in February 2020, there was torrential rainfall across the country that helped 

extinguish a good amount of the active fires even though the amount of rain that fell 

caused some floodings. Nevertheless, the situation started to get better little by little and 

by the end of March 2020 all fires would have been extinguished.  
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Compared to the previous months that saw a sharp increase in the number of tweets 

tweeted and in the number of emotions displayed, during the first nine days of February 

there mainly was a fluctuation in sentiments with not too big of increase or decrease. Fear 

remains the major emotion shown across the majority of keywords, even though for some 

of the keywords all the emotions were displayed for almost the same amount of time with 

very small differences. Trust, anticipation, sadness, and anger remains the more shared 

emotions across the platform. Moreover, ‘joy’ and ‘surprise’ start to increase across the 

various terms studied making themself more prominent especially in ‘Australia 

+Firefighers’, ‘Australia + Fire’, ‘#AustraliaFire’ and ‘Australia + Global Warming’. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 24. Sentiment analysis, February 2020, Australia + Fire 
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Conclusions 

 

The bushfire emergency that hit Australia during the summer of 2019-2020, which is 

commonly referred to as the ‘Black Summer’ was the worst bushfire emergency that the 

country had ever had in years. A difficult situation that started as early as June 2019 

making it one of the earliest starts of a bushfire season. Even though the start of this 

bushfire season was this early, the fires that were too wild and difficult to be controlled 

started around September 2019. As a matter of fact, these fires are the reason why 

18.000.000 hectares of land burnt, more than 9.000 buildings were destroyed, nearly 3 

billion animals were affected, 34 people died due to bushfires directly and 417 people 

died because of smoke inhalation. All these damages caused a financial impact to the 

country higher than $100 billion. Nevertheless, this emergency situation showed the good 

in people, with celebrities and important brands getting involved in the matter, raising 

money for the people in need and the animals suffering. While at the same time, multiple 

people brought climate change into the discussion, bringing attention to the various 

negative effects that it is causing to the country. We also saw the first execution of the 

agreement between Australia and the United States regarding the sharing equipment in 

case of fire hazards, as in December 2019 the United States stationed firefighters in 

Australia to help with the bushfire emergency.  

 

In the first chapter, it was helpful to establish the foundations for the whole study, by 

identifying and debating the key points regarding communication and social media. 

Communication is an extremely important part of our everyday life, as it is also what 

influences our behaviours and decisions, sometimes even without us realizing it. We saw 

the different definitions and explanations that scholars had throughout the years. All 

these definitions tell us that communication is a collaborative and continuous mechanism 

that require a common context and meaning, the encryption and decryptions of messages, 

a common understanding and feedback. We saw how communication is different between 

mass communication and social media, making one more similar to the face-to-face 

communication than the other. We described biases that are involved in social media and 

how they can affect people’s decisions, reactions, and thoughts. We talked about cognitive 

biases, society biases, confirmation biases, technological biases, popularity biases and so 

on. We also saw how easy it is for news to spread online and become cascades. As a matter 



78 
 

of fact, only one person is needed to express their opinion online, for then other people to 

see it and agree with it and then spread the opinion for a bigger cluster of people to see. 

Two methods can be used to explain the diffusion of information on social media: the 

Independent Cascade method and the Linear Threshold method. Important elements for 

information diffusion are the original author network and its credibility and also the 

timings to which the information was introduced in the online world. The bigger the 

network of the author is, the faster information spreads, and the earliest the information 

is spread the faster it will circulate; as the moment it becomes ‘old news’ its propagation 

will decrease over time.  

 

Meanwhile, in the third chapter, we introduced the case study to analyse. The case study 

was analysing the Australian bushfire emergency of summer 2019-2020 through the use 

of Twitter data. To retrieve data from Twitter, the Twitterscraper package was used. This 

package allowed us to download multiple tweets over 5 months (from 20.10.2019 to 

09.02.2020) from the social media platform Twitter. The tweets downloaded were based 

on ten different keywords: Bushfires, #AustraliaBurns, #NswFires, #BushfireAustralia, 

#AustraliaFires, Australia + Climate Change, Australia + Fire, Australia + Firefighters, 

Australia + Global Warming, Australia + Animals. The total of unique observations that 

were part of the analysed dataset is 778.136. 

 

We started to analyse the frequency of the tweets to which they were posted during that 

time. The frequency shows us the level of interest and concern that people have towards 

this specific disaster based on how many tweets were posted and specifically based on 

when these tweets were posted. As we could see the majority of tweets happened during 

December 2019 and January 2020 as those were the most tragic months for Australia and 

the public concern was higher in comparison to the previous months. 

 

We then proceeded to study the hashtag frequency, which showed us that the 

#ClimateChange was one of the popular ones, that was mentioned together with all the 

other hashtags studied. We also noticed an interesting hashtag, #ScottyFromMarketing 

that was directed to the Australian Prime Minister as the Australians were becoming more 

frustrated with him and his lack of consideration and action towards this disaster. 
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To finish we carried out a monthly sentiment analysis on our dataset. In October 2019, 

fear and trust were dominating the sentiment that arised from the tweets with peeks of 

300 and 100 times respectively. In November 2019, fear remains the highest-charting 

emotions, with the word-to-sentiment association going over 4000 times. Compared to 

the previous month two more emotions became more predominant: sadness and 

anticipation. In December 2019, the emotions shown keep remaining the same as the 

previous months with fear surpassing the 10.000 mentions for the first time at the end of 

the month. In January 2020, the word-to-emotions association become generally higher, 

as more people tend to comment on the disastrous situation. Fear again is the most shown 

emotion followed by trust, anger, anticipation, and sadness. In February 2020, the 

primarily emotions displayed keep being the same as the previous months, the only thing 

that changed is the number of tweets posted and subsequently the number of emotions 

exhibited by the users.  

 

As we saw, fear was the dominant emotion that characterised the disaster that was the 

‘Black Summer’ in Australia. The other emotions that were mainly displayed were 

sadness, anger, trust and anticipation. All these emotions can sum up pretty well what the 

Australian population felt through this particular bushfire season and how they perceived 

this emergency in correlation with climate change, politics, animal wellbeing etc. 

 

In conclusion, this study helps explain how information spread during an emergency 

through social media, in particular Twitter. It also shows how easy it is for the public to 

influence the national debate on a certain topic and bring more attention to others. Social 

media is the perfect way to access information about what people are thinking and feeling 

not only for companies and brands but also for national emergencies and for this reason 

its use in these situations should be studied more in-depth. 
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