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Abstract

In this study, an online questionnaire was administered simultaneously in Beijing and Seoul to investigate the public's
channel preferences for air quality index (AQI) information and risk perception of air pollution in order to comparatively
analyze the public's information acquisition behaviors in different media environments. As people become more aware of
the health risks of air pollution, the AQI has become routine information released when there is a need to warn of health
hazards, and many countries are releasing it to the public through a variety of information channels to ensure that the
public can perceive the risks and take appropriate measures in a timely manner. This study, through a comparative cross-
regional analysis, found that public preferences for accessing AQI information varied across regions with differing media
environments. In addition, the correlation between air pollution risk perceptions and information access behaviors varied
across regions.

Keywords: preference of information channels; multimedia environment, information access behaviour, air quality index;
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1. Introduction

The all-encompassing multimedia environment has greatly changed the communication of public events. In the era of
traditional media, the dissemination of public events was limited by the coverage of mass media. In the new media era,
information can be quickly conveyed to the audience through multimedia channels, such as online media, social media,
mobile media, etc., ensuring the immediacy of the information (Hu & Tian, 2020). Media is not only a channel for
information transmission, but also a guide of social opinion and a disseminator of crisis warnings. Understanding the
public's media use habits in obtaining information about public events will help local governments understand the public's
needs and concerns for getting information in a timely manner, and quickly respond to and deliver relevant information
to support an effective response to public events.

Air pollution caused by global industrialization development seriously threatens the public's life, work, and health (Xing
etal., 2016; Wang et al., 2020), and air problems are rapidly entering the public eye as an environmental risk. Governments
began to use the air quality index (AQI) to monitor air pollution conditions, which allows the public can perceive the
health risks. When the AQI is high, risk-perceiving sensitive people can take necessary protective measures in advance,
such as reducing exposure by not going outside and wearing masks, to reduce health risks (Wahlberg & Sjoberg, 2000;
Paek & Hove, 2017). Data from the Health Impact Institute (2019) showed that Asia has one of the highest burdens of
disease due to air pollution. Both China and South Korea keep the public updated on AQI through a full range of
information channels, not only in the news media, but also in real-time outdoor broadcasts and mobile media, to facilitate
the public's timely response. Studies have shown that the most common access channels for the public to obtain
information during public events with risk of harm are through government, friends and relatives, mass media, and social
media (Zhuang et al., 2020). In this paper, through a cross-regional study in Beijing and Seoul, we comparatively
investigated the public's information channel preferences for obtaining AQI from news media, mobile push notifications,
real-time monitoring programs, social media, and interpersonal communication, and then analyzed the correlation
between the frequency of obtaining information and the perception of risk.
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2. Literature Study

With the rise of the Internet, mobile media and social media, the public's access to information has increasingly diversified
(Pearce et al., 2019 ).Each medium has its own strengths and weaknesses in terms of coverage, utilization, credibility,
authenticity, timeliness, practicality, ease of use, and ease of interaction (Li et al., 2020), and the public in the all-media
era has more choices of information access channels, arising from different preferences of information channels and
diverse reliance on information content and dissemination methods (Niu et al., 2020).The range of applicability of
different media varies, and different individuals may choose the same or dissimilar channels as sources of information,
and the same individual may choose one or more information channels (Zhang et al., 2012) . In public events with
perceived risks, traditional media is considered the most widely used source of information (Ali, et al., 2020), and
interpersonal communication among family and friends and mobile messaging by government agencies are also the
preferred sources of information for the public(Soroya et al., 2021; Dryhurst etal., 2022).An information source that can
effectively stimulate a positive response from the public can have limited effectiveness if it is in a communication channel
that deviates from the public's preferences(Hyer & Covello 2007).Previous scholars have studied the public's information
access preferences during the occurrence of specific hazardous public events(Sellnow et al., 2009) , as well as information
access behavior and frequency at different time points over the whole period of a public event, such as 1) before the
disaster, 2) when evacuation was decided, 3) when the disaster peaked, 4) after the peak but before the disaster was over,
and 5) after the disaster was over (Zhuang et al., 2020). However, studies on channel preferences for accessing routine
early warning information, such as air pollution forecasts, are still rare.

The media is the best place to shape public perceptions of environmental problems and explore solutions (Debahuti &
Tilak, 2020), and it influences the public's understanding of environmental pollution and directs the public to practical
solutions to the problems they highlight (Shapiro & Bolsen, 2018). The public's risk perception and behavioral choices
about the environment are influenced by the media (Wang, 2019). The AQI is not just an index of air pollution, but also
an indicator of health hazards, Air quality forecasting is to let the public know in advance the air quality condition in the
coming period through various information channels. Indicators such as AQI help the public to perceive whether there is
a potential threat to health, so that they can take appropriate protective measures (e.g., Johnson, 2012; Kim et al., 2012).
Media plays a key role in influencing the public's awareness of potential risks in public events, and the media factors that
influence the public's risk perceptions include the amount of media coverage, the frames used for describing risks, the
valence and tone of media coverage, the media sources and their perceived trustworthiness, the formats in which risks are
presented; and the media channels and types (McCarthy et al., 2008). Media communication also plays a mediating role
in the public's perception of environmental risks and coping behaviours(Mileti & Fitzpatrick 1992), and some studies
have shown that it not only constructs risk perceptions, but also magnifies the impact of risk perceptions on behavioral
choices (Kasperson, 2012).Some studies have pointed out that there are large differences in environmental risk
amplification effects among different media channels, with traditional media presenting more neutral attitudes towards
constructed risk issues, while new media amplify risk perceptions due to the dissemination of radical attitudes (Zeng et
al., 2015). However, rarely have studies investigated the public's media use behaviour in relation to routine warning
messages in a multimedia environment, e.g. what are the preferred channels for obtaining information, and whether there
is a relationship between the number of channels and frequency of public exposure to information and risk perception.

3. Method

This study used online random sampling to collect data in Beijing (China) and Seoul (Korea), two metropolitan areas that
share the commonalities of being densely populated areas, heavily affected by air pollution, and having a high level of
public concern about AQI. Informed consent was obtained from all participants, and participants could choose whether
or not to participate in the study by clicking on the button labelled "Consent"; a total of 616 questionnaires were collected.
After excluding incomplete and invalid questionnaires, a total of 599 valid questionnaires were obtained (validity rate =
97.2%). There were 305 (50.9%) participants from the Beijing region and 294 (49.1%) from the Seoul region in this study.
Of the participants from these two regions, 255 (42.6%) were male and 344 (57.4%) were female.

The questionnaire investigated the degree of frequency of access to AQI and the number of channels preferred by the
respondents. It also investigated specifically which information access channels were preferred from the following options:
1) News media, 2) Real-time monitoring programs, 3) Mobile push notifications, 4) Interpersonal communication, 5)
Social media. At the same time, the Likert five point scale was used to examine the public's risk perception of haze through
descriptive questions to measure the public's sensitivity, the extent of concern, and the severity of health hazards caused
by (Cronbach’s a coefficient was 0.652), Cranach's alpha coefficient would guarantee the scale's reliability (Nunnally &
Bernstein1994; Long & Khoi 2020), further analysis was conducted.
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4. Results and Discussion
4.1 Chi Square Test of the Use of Information Channels in Different Regions

First, the media usage of the two regional samples was comparatively analyzed using the chi-square test to see if there is
a significant difference in the public's preference for the use of each information channel, with P<0.05 indicating that the
difference is statistically significant.. The data was analyzed separately for the whole respondents, as well as for the
different gender groups of male respondents and female respondents.

Table 1. Comparison of use of information channels by gender in different regions

Beijing Seoul

Samples Information access channels N . P
N (%) N (%)
(D News media 388  266(87.2) 122(41.5) 137.122 0.000
@ Real-time monitoring programs 276 140(45.9) 136(46.3) 0.008 0.930
Whole (3 Mobile push notifications 374 183(60) 191(65) 1.574 0.210
@Social media 204 130(42.6) 74(25.2) 20.304  0.000
® Interpersonal communication 103 54(17.7) 49(16.7)  0.133 0.736
(D News media 159  99(87.6) 60(42.3) 55.148  0.000
@ Real-time monitoring programs 116  46(40.7) 70(49.3) 1.872 0.171
Male (3 Mobile push notifications 152 61(54) 91(64.1) 2.667 0.102
@Social media 83 43(38.1)  40(28.2)  2.800 0.094
® Interpersonal communication 32 16(14.2)  16(11.3) 0.479 0.489
(D News media 229  167(87.0) 62(40.8) 81.332  0.000
@ Real-time monitoring programs 160  94(49.0) 66(43.4) 1.046 0.307
Female () Mobile push notifications 222 122(63.5) 100(65.8) 0.187 0.665
@ Social media 121 87(45.3) 34(22.4) 19.586  0.000
® Interpersonal communication 71 38(19.8)  33(21.7)  0.191 0.662

Chi square test, P < 0.05 is considered statistically significant.

As Table 1 showed that for the whole sample, the difference in the use of News media between the two regions was
statistically significant (p<0.05), with the percentage of official news use in the Beijing sample (87.2%) being significantly
higher than that in the Seoul sample (41.5%). Beijing is an area with more serious haze pollution, and the government
often releases the public's living and working arrangements in hazy weather through the authoritative news media, which
fosters the public's tendency to obtain more comprehensive information about air pollution from the news media.

Social media was another information channel for obtaining AQI for the Beijing sample (42.6%), which was significantly
higher than that for the Seoul sample (25.2%). Here, we take a comparative look at the characteristics of social media that
have the widest coverage in the two places. WeChat is not only a chatting program in China, but also a content platform
containing both private and public traffic, making it the main information channel for the local population to learn about
various social events in the first place. On the contrary, Kakaotalk in Korea has a relatively low probability of local users
being informed of social events due to the lack of a content dissemination.

Both regional samples did not differ significantly in their use of real-time monitoring programs and mobile push
notifications. Mobile push notification and real-time monitoring programs were the most important channels for the public
to learn about AQI in Seoul. Mobile push notifications are effective since all individuals of the public get information
about the AQI, regardless if they are concerned; the push notifications will alert individuals when the air quality is
seriously polluted. Unlike the China National Early Warning Release System, which mainly focuses on natural disasters,
the Korean Public Alert System also includes air raid warnings, fire warnings, and alerts on terrorism and radioactive
leaks (Wu et al., 2023). The push-based information dissemination channels have permeated the daily lives of Koreans
and become an important way for the public to obtain information about various emergencies or disasters in the first
instance.

Interpersonal communication was the channel through which the public was least informed about AQI, and there was no
significant difference in the two regions, both being less than 20%. Yet, women were more likely than men to use this
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channel to keep track of air quality conditions. As a final point, the results of the comparison by gender are generally
consistent across regions, except that the male group is not significantly different between the two regions in terms of
social media use.

4.2 Descriptive Statistics and T-test of Perceived Risk Variables

For the risk perception level indicator (Table 2), the descriptive statistics showed that the whole sample of respondents
was in the medium to high level of risk perception of haze air pollution (M=3.26, SD=0.61).

Table 2. Descriptive statistics and T-test analysis of perceived risk variables

Samples N M SD t P
Beijing 305 3.28 0.61 0.779 0.436
Seoul 294 3.24 0.62

T-tests were conducted to compare the significance of the differences between the means of the indicators in Beijing and
Seoul, and as shown in the statistical results in Table 2, the public's risk perceptions with the changes in AQI in the two
regions of Beijing (M=3.28, SD=0.61) and Seoul (M=3.24, SD=0.62) were relatively consistent and had no significant
differences (P>0.05). The public in the two regions did not show differences in their risk perceptions in response to
changes in the AQI, and both were concerned about the damage to health caused by air pollution.

4.3 Correlation Analysis Between Media Access Frequency, Number of Channels Used and Risk Perception

Next, we analyze the correlation between the public's risk perception and media information channel preferences to gain
a clearer understanding of how the public behaves in accessing information based on their perception of risk. This analysis
provides data to understand the optimization of emergency management and information dissemination, and make the
communication between the government and the public more effective. Before the analyzing the data, the frequency of
access to information was converted into a score from 1 to 5, where higher scores indicated more frequent access to
information. Next, the correlation between frequency of access, number of information channels, and risk perception was
analyzed using Spearman correlations.

Table 3. Correlation results between Frequency of access, Number of information channels and Risk perception

Frequency Number of Risk
Samples ) ) )
of access information channels  perception
Frequency of access 1
Whole Number of information channels -0.065 1
Risk perception 0.075 -0.055 1
Frequency of access 1
Beijing  Number of information channels 0.088 1
Risk perception -0.007 -0.217%* 1
Frequency of access 1
Seoul Number of information channels -0.093 1
Risk perception 0.140* 0.087 1

Note: ** Correlation is significant at the 0.01 level (2-tailed), * Correlation is significant at the 0.05 level (2-tailed).

As shown in Table 3, there was no significant correlation (significance p>0.05) between Frequency of access, Number of
information channels and Risk perception in the whole sample. In Beijing, perceptions of risk increased, and instead of
choosing to learn about air quality through more information channels, the public tended to focus on a centralized
information channel. This finding is in line with the findings of previous scholars that the public tends to focus on
authoritative and reliable information sources when encountering dangerous public events (Sellnow et al., 2009), and that
official channels are significantly more credible than interpersonal communication and WeChat media in China (Zhang
et al., 2020). In Seoul, however, the stronger the public perception of risk, the more they tend to check the AQI frequently
for the latest index changes. The public in different socio-cultural regions exhibited distinct behaviors in acquiring
information.

5. Conclusions
This cross-regional study in Beijing and Seoul analyzed the media channel use behavior of the public in the two regions
in accessing AQI-related information. The findings of this study have many implications. First, regarding study
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methodology, the cross-sectional study design provides a framework for cross-cultural and cross-national comparative
research methodology by collecting data on public media channel usage preferences in both countries during the same
time period.

Theoretically, this study fills a research gap on the media use behavior of how the public accesses daily warning
information across channels before a crisis situation occurs. The results of the study show both homogeneity and
heterogeneity in the public's channel preferences for accessing information in different media environments in different
regions. In a multimedia information environment, each media channel, including interpersonal communication, is an
effective information channel with a user base. Interpersonal communication is considered to be the most effective
channel of information exchange in the event of a disaster, but it is not an effective channel for reaching the public for
warning messages that are routinely issued regardless of hazards. Interpersonal communication is considered to be the
most effective channel of information exchange in the event of a disaster (Austin et al., 2012), but it is not an effective
channel for reaching the public to provide warning information that is routinely released regardless of whether there is a
hazard or not. In addition, by analyzing the correlation between the public's risk perceptions and media channel
preferences for information, the results of this study can help policymakers better understand how the public prefers to
access information pertaining to AQIL. The correlation between the public's perception of risk and media channel
preferences can help policymakers better understand how the public chooses information sources based on their
perception of risk. The results of the study show that when risk was perceived, the correlation between risk perception
and public media use behavior was different between China and Korea. As the perceived risk of air pollution increased,
the public in Beijing focused more on AQI-related information released through authoritative media, while the public in
Seoul tended to access information more frequently. This finding provides support for the optimization of emergency
management and information dissemination to make emergency response more effective.

In terms of policy recommendations, governments should focus on strengthening the main information dissemination
channels according to the preferences of audiences in their respective countries. This study found that mobile media is an
effective information channel for the public to learn about risk information on a daily basis, reaching a high percentage
of the population. Thus, the government needs to actively study the innovative development of mobile media-related
technologies that can promote mobile media, such as the development of mobile apps for emergency management,
geographic location-based early warning systems, and cross-platform message push systems. This information will help
to improve the efficiency and coverage of emergency information dissemination and ensure that information can be
quickly delivered to the people who need it. The goal of media information dissemination is to mitigate hazards (Seeger,
2006), and it is hoped that the results of this study on public media behavior regarding early warning information about
potential disasters will help government departments to better utilize information channels to communicate effectively
with the public, so that the public will be able to take timely measures to prevent hazards before they occur.
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