


used. (Fig. 3.8). Within the 23 warnings available for comparison, just three remained that were
either both retweeted or both not retweeted by the main station accounts.

Despite a small data set, numbers suggest that inclusion of the threat and efficacy
components increased attention to warning messages. While @ TeamWeather2 account had

higher average number of retweets (14.7 compared to 11.0), when controlling for number of

***TORNADO WARNING*** for the shaded
area. This is a dangerous situation, find sturdy
shelter immediately!

TORNADO WARNING
Tue 11:46 AM

ACTION
- Low, Interior Room
- Avoid Windows.

—~—— .

15 Retweets 6 Like

vV 1 0 1s

Figure 3.7. @ TeamWeatherl Flash Flood Figure 3.8. @ TeamWeather2 Flash Flood
Warning format, 5:54pm 13 August 2016 Warning format, 5:54pm 13 August 2016

followers, @ TeamWeatherl (which used content with threat and efficacy) showed greater
effectiveness with an average of 5,357 followers per retweet compared to 8,445 followers per
retweet from @TeamWeather2 (Table 3.3). Previous literature noted that both threat and efficacy
in a message with geography and personalization play a large role in attention to a message.
Perhaps there is some preliminary evidence here that suggests message format plays a stronger

role in generating retweets than number of followers.
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Table 3.3. Retweets per account sorted by individual flash flood warnings (left), number of
followers per retweet (right) (highlight denotes highest value per statistic)

Total Retweets by Account Followers per Retweet by Account

Time of Warning | @TeamWeatherl | @TeamWeather2 | @TeamWeatherl | @TeamWeather2
8/12/16 4:23am 7 11 7714 9000
8/13/16 8:14am 12 25 4500 3960
8/13/16 5:53pm 14 8 3857 12375
Total 33 44 16071 25335

3.6. DISCUSSION, LIMITATIONS, CONCLUSIONS
3.6.1. Discussion

This work duplicated methodology from a previous case study on tweet exposure
(impressions) and attention (retweets and likes) during a tornado event. Hypotheses were based
on findings of the southeast Louisiana tornado outbreak of February 2016 case study. First, it
was expected that the engagement and observations tweet type would generate the most exposure
and attention. Second, it was expected that warning tweets containing threat and efficacy would
be retweeted most, signaling greater attention. Results reinforced findings of the tornado
outbreak study, largely confirming both hypotheses.
3.6.1.1. Tweet Type

The first hypothesis that engagement and observation messages will have the greatest reach
(H1) was supported. In both subsets of the data (@meteorologist original and @meteorologist
retweets), engagements and observations scored more retweets than the other two types
combined. While there may be exceptions, by their nature, videos offer more content than a
single image. The two most retweeted messages were both videos. Text accompanying any
image or video is also an important component of well-performing messages. Additionally,
literature suggests added attention to online news media is increased by sensational images and

text (Zhang et al. 2012). Highly retweeted messages met several other characteristics of popular
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tweets identified in previous studies: video content was included, the geographical scope
personalized the message for a large audience and there was an appeal to human compassion
from both the text and visual perspective (Mileti and Sorenson 1991, Tierney 1995, Trainor and
McNeil 2008).

The most retweeted message expressed human compassion for those affected. Due the
milling behaviors associated with social media and Twitter, there are implications that
practitioners must consider. Given the use of common hashtags (Bruns and Burgess 2011) and
the increased volume of compassionate tweets utilizing these hashtags, it is possible that some
hashtags are being hijacked from those hoping to spread resourceful information. The stream of
any particular hashtag related to a disaster may be overwhelmed by those offering support for
victims, and possibly from accounts not local to the disaster. More evidence might inspire
coordination with Twitter to allow users in need of information during a disaster to have an
option to exclude information not pertinent to the disaster or the region affected.

In the tornado outbreak case study, official statements far outperformed value-added tweets.
In this case study of a flood event, the difference was negligible. Identifying exposure and
attention to official statements and value added tweets remains confounded. Each has a strong
argument for and against being more popular. With official statements, uniformity and
commonality across multiple accounts might water down the retweet numbers, but on the other
hand, official statements are basic and appeal to a broader audience. The uniqueness of value
added messages would seemingly give the message an advantage in the retweet count, but at the
same time could contain jargon and appeal to a narrower audience. While official statements are
crucial to the warning process, value added messages have a place as well. With a much higher

standard deviation than official statements in impressions and retweets, value added messages
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have proven potential to be very effective. However, ambiguous numbers suggest this type
should be used cautiously during impact weather events to avoid potentially contributing to
social media fatigue (Bright et al. 2015).

Interestingly, despite differences in geographic and temporal scope between the tornado
outbreak and flood, the amount of exposure needed to gain attention only varied a little from
case to case. In each event, approximately 825 impressions (814 and 842 respectively) were
needed to gain a retweet. The disparity was a little greater for the number of impressions needed
to gain a like with 1,145 in the tornado outbreak to 2,142 in the flood event. Followership for the
@meteorologist account had nominally increased from the tornado event to the flood event 6
months later. More analyses should be performed to determine if these are baseline numbers for
the @meteorologist account, or hold true for other local broadcast meteorologist accounts during
impact weather events.

What role did followership play on exposure and attention? While the top two most
retweeted messages were shared through highly followed accounts, some of the most popular
tweets emanated from accounts with low followership. However, reach was boosted through
tagging accounts with high followership or through use of a common hashtag-- #LaWX or
#LaFlood for this scenario.

What role did time play on exposure and attention? One could argue that tweets with high
exposure and attention from early in the event were a sign that more people were on Twitter,
before personal circumstances became dire and data or power outages began. In contrast, one
could also argue that tweets with high exposure and attention later in the event were a sign of
increased salience of the disaster and participation from outside of the region (Kogan et al.

2015). There are a couple of factors that complicate both assertions. First, Twitter analytics
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experts have suggested the prime time for retweets, and thus attention, is deeper into the
afternoon hours (Fontein 2016). Second, in practical use, communications and marketing
specialists note the average lifespan of a tweet to be quite short, about 15 to 30 minutes
(Wenstrom 17). Given the chronological nature of Twitter, tweets move further down timelines
each second as users come and go on the platform (Wenstrom 17). Third, as humans have a
limited amount of mental resources to process information (Lang 2000), recall and
comprehension can be adversely affected by an over-abundance of information (Bright et al.
2015). Simply, tweet volume may have increased and contributed to what is known as social
media fatigue (Bright et al. 2015) and therefore less attention.
3.6.1.2. Warnings

This research followed the tornado outbreak case study in providing support for H2, or the
idea that warnings with a high level of threat and efficacy will perform better than those without.
For instance, when eliminating the qualification that warning tweets must include a retweet from
the associated television station account, @ TeamWeather2 with threat-only text-only messaging
outperformed @TeamWeatherl in sheer number of retweets despite having lower followership.
However, results indicated that fewer followers were needed to generate retweets for the threat
and efficacy messaging of @ TeamWeather2.
3.6.2. Limitations and Further Study

It is suggested that an implied obligation to “big data™ can obscure the necessity for a good
research question from the start. Big data may reveal more truths about Twitter if then given an
analytical and even ethnographical approach (Palen and Anderson 2016). Studying tweets

individually can potentially eliminate the context of the situation (Palen and Anderson 2016).
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However, given the narrowed focus of weather specific Twitter accounts and a chronological
stream of tweets, the context of this study is a bit firmer.

While a small data set was desirable for this case study on tweet types, it diminished
available evidence to make determinations about warning messages. Comparing same storm
warning messages containing different levels of threat and efficacy on different accounts seemed
to offer the best real time example of whether existing literature on risk perception and warning
communication holds true for social media. These methods could benefit from comparisons of
tweets from more than two accounts during the same weather event in the same regions and then
perhaps be broadened to identify trends from one geographic region to another. Researchers
might consider an array of different weather events and Twitter accounts from across multiple
sectors such as public and private forecasters as well as emergency management.

The impressions metric provided an assessment of exposure to a tweet but it is unknown if
any attention was actually given to the message, or if the user scrolled right past. In the weather
warning arena, exposure to a message means less without attention and subsequent action.
Retweets and likes allow some measure of attention. Future research on social media and
warning messages should further work to determine how different Twitter metrics can be used as
a measure of not just attention, but possibly action.

Finally, given the high volume of tweets in a long duration event, more research is needed to
determine if Twitter users are affected by social media fatigue (Bright et al. 2015) and to what
level. Social media fatigue accounts for the limited mental processing capacity of people (Lang
2000) and the fact that at some point, the breadth of information becomes overwhelming as is
therefore missed or ignored. The complications social media fatigue could present government,

private and public sector forecasters during high impact weather events are immense.
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3.6.3. Conclusions

Weather events that cause greater impact to society generate a greater need for information
and an increase of information flow. Some weather events simply lead to more social media
volume than others (Hong et al. 2011). Overall, the southeast Louisiana flood event of August
2016 occurred over a longer time period, affected more people, had a much larger number of
tweets, impressions and retweets requiring user attention span for a much longer time than did
the southeast Louisiana tornado outbreak of February 2016. Spatially, a much larger area was
affected and likely a higher number of Twitter users either was affected, or knew somebody that
was. Dramatic photos of flooded roads, submerged cars and overflowed streams became more
and more common as the event progressed, but there were no identifiable temporal trends in the
reach of such messages.

Researchers should continue to evaluate Twitter as a tool for weather communication. As
weather communicators must make the most of the 140 charcter limited tweet during high impact
weather events, content and warning format was brought to the forefront of this inquiry.

Even more than in a previous the tornado outbreak case study, engagements and observations
garnered the most exposure and attention (impressions, retweets and likes). Photographs and
video provided a way to communicate environmental and social cues within a weather message.
Perhaps a previously received warning message has been reinforced by the image. Reference to
geography and location was prevalent among the most popular messages. Weather warning
communicators should make this idea a focus of social media content strategy or even utilize real
photographs to reach more people with the most important messages.

Exposure to a warning is important to generate appropriate action, but too many warnings or

conflicting warnings may cause maladaptive responses—and Twitter is especially vulnerable to
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these shortcomings. Given the uniqueness of each individual’s Twitter network, weather
communicators must be consistent across sources (Trainor and McNeil 2008, Lindell and Perry
2012). If not designed carefully, tweets may spread geographically ambiguous or temporally
inaccurate messages and warnings. Such poor practice would only further contribute to some of
the ongoing industry-wide issues. In addition, individual threat perceptions may also be affected
by the dread factor (Slovic 1982), “crying-wolf effect” (Barnes et. al 2007), false alarm ratio
(FAR) (Simmons and Sutter 2008), and social media fatigue (Bright et al. 2015) and Twitter
research on weather communication should overlap these factors with future study.

Despite limited data, findings continue to show greater attention to warning messages that
includes threat and efficacy. Warnings on Twitter should continue to present both to encourage
adaptive responses and protective action. Furthermore, practitioners should continue to develop
strategies with an understanding of risk perception, the PADM and EPPM to optimize weather
communication on Twitter.
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example warning tweets with varying levels of threat and efficacy and asked to rate their
likelihood of various interactions with that tweet. After collecting pilot data, this study expanded
the respondent pool to assess Twitter as a tool for transmission of weather information and the
EPPM as a guide for the formatting of weather watches and warnings on Twitter. In addition, a
more robust survey allowed sorting of respondents by various demographics including
geographic location.

The objectives for this research were to:

1) gain insight to preferred channels for weather information,

2) gain insight as to how different types of weather information are valued by Twitter users,

and

3) gain insight to Twitter user reactions to various warning tweet formats.
Mean scores of respondent rankings will be used to identify collective preferences in the content
provided.
4.2. LITERATURE REVIEW
4.2.1. Twitter Use

Having strong connections to various social networks, including Twitter, increases the
chance one will receive a message (Donner et al. 2012). Twitter is one social network or channel
available to those tasked with public safety and spreading warning messages. A proper warning
message may inspire protective action through a series of cognitive processes (Lindell and Perry
2012). One of the biggest hindrances to protective action is simply exposure of warning
messages. Given available research on social media, waring messaging and risk perception,

message exposure is a continuing challenge for weather communicators.
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As of January 2016, the Pew Research Center reported that 21 percent of adult Americans
use Twitter and 42 percent of users check it daily (Greenwood et al. 2016). In addition, Internet
estimates are that more than 500 million unique tweets are sent on a daily basis. More
specifically to this study, Twitter has been gauged as a metric for heightened public attention
during severe weather (Ripberger 2014). Case studies have found reporting (secondhand)
information as the main use of Twitter during impact weather (Takahashi et al. 2015). Even by
segmenting populations of the data set, and eliminating journalists, important information was
still transmitted. Individuals used the channel for reporting 33 percent of the time and for
memorializing affected people and communities 55 percent of the time (Takahashi et al. 2015).
As is true with any large populations, while exact usage numbers will remain unknown, these
statistics suggest that a significant segment of the population is using Twitter during impact
weather events.

Many studies have analyzed large data sets of tweets and/or hashtags to identify patterns in
content during disasters or impact weather events (Lachlan et al. 2014, Kogan et al. 2015,
Romero et al. 2011, Verma et al. 2011, Bruns and Burgess 2011, St. Denis et al. 2014). While
findings from these studies are important to weather communication strategies, they may only be
a part of the puzzle. What seems to be lacking in the literature is recent survey work on what
Twitter users report about their habits and desires during high impact weather events. An
understanding of what content proves resonant with users, may help to perpetuate the most
important information through social networks, such as Twitter.

4.2.2. Threat and Efficacy & the Extended Parallel Process Model
Threat and efficacy frame the key components of an adequate warning message. Where

weather threats are often communicated in terms of likelihood and magnitude, weather efficacy
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deals with an individual’s ability to take protective action and the positive outcome that action
could create (Hoang 2015). Threat influences an individual’s attitude and efficacy determines the
positive or negative orientation of that attitude (Hoang 2015).

The extended parallel process model (EPPM) places the motivations of fear at the center of
cognitive processing. If responsible weather warning messages are intended to motivate
protective action, one containing a clear representation of significant threat along with an
achievable mitigating action could be reasoned as sufficient (Hoang 2015). The EPPM has been
applied in studies focused on anti-smoking and safe sex—predicting that messages
communicating high threat and low efficacy will cause individuals to react to their own fear
rather than the danger at hand (Hoang 2015). While fear instigates maladaptive responses, when
framed with efficacy, productive and protective actions can be inspired (Witte 1992). The EPPM
underscores that one is coping with an event rather than escaping from an unpleasant emotional
state (Hoang 2015).”

As has been proven in the health community (Witte 1992), the EPPM may guide formatting
of successful weather warning messages. Considering perceived susceptibility, perceived
severity, response efficacy and self-efficacy, an examination of national and local blog posts
prior to the landfall of Hurricane Ike found that many did not include all components.
Additionally, threat components outweighed efficacy components which according to the EPPM
would cause fear rather than danger response processes (Gore and Bracken 2005). The research
also found that efficacy messaging showed up with decreasing frequency as landfall approached
(Hoang 2015). While troubling, it is possible to reason that from a meteorological and
emergency response perspective that some actions simply can no longer be taken past a critical

time.
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The EPPM is certainly not without some opposition—as principles may not apply across the
board. As is often the case, outcomes will vary based on the individual. In examining thresholds
for proactive decision making based on probabilistic weather forecast information, research has
found that messages delivered to inhomogeneous groups inspired different actions (Morss 2010).
With this outcome, it has been suggested that forecasts should provide information that can be
acted on, such as probability and confidence, rather than specific actions (Morss 2010). This
would certainly leave room for some ambiguity in several components of an EPPM based
message.

Geographical location has been shown to play a role in weather warning situations as well.
Like individuals, each community is unique and weather messaging needs to be tailored as such.
Rather than strictly scientific, a societal perspective to weather warnings should be considered
(Donner et al. 2012).

4.2.3. Previous Surveys

As of 2006, a poll of Americans found that a majority was getting weather forecasts from
local television (36%) and newspaper (24%) (Lazo et al. 2009). Researchers then noted that
growing digital space would likely change the way people consume weather forecasts. In 2010,
the same research team added a few new channels for forecast information to a similar survey
including social media and cell phones. For a daily forecast, television remained the primary
channel preference with 43% of respondents consulting either local or cable networks more than
twice daily (Demuth et al. 2012). Less than 9% of respondents consulted mobile phones and
social media more than twice a day for their forecast (Demuth et al. 2012). Still, aside from
inclusion on the survey with other minority preferences, there was no trend toward post-modern

electronic channels for weather information.
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There has also been some survey work as to warning message wording and source (Perrault
et al. 2014). Traditional television tornado warnings were found to be more credible than radio
warnings, however the newest impact based, high threat, “scary” warnings were viewed as least
credible (Perrault et al. 2014).

As noted, threat and efficacy must both be high in a situation for a user to take action.
Different from the 2014 study, rather than comparing mock video and radio messages and
assessing perceived credibility, we used mock warning tweets from one source. Our intentions
were to assess Twitter specifically and what format of a warning message inspires interactions
such as retweets, information sharing (telling others), information seeking (clicking web links)
and ignoring (scrolling past). We also used survey data to understand what type of content is
desirable to Twitter users and where the platform stands as a weather communication channel.

4.3. METHODS

To examine preferred channels for weather information, we examined data from survey
respondents. Key objectives of the survey were to gain insight about preferred channels for
weather information, how different types of weather information are valued by Twitter users, and
Twitter user reactions to various warning tweet formats. Channels chosen for evaluation included
those commonly provided by broadcast media outlets: television, website, Facebook, Twitter and
mobile phone app. In addition to collecting some demographic information, questions also
assessed respondent understanding of weather watch and warning terminology as well as the
specific hazards for which they want information.

Question design was optimized through consultation with experienced weather related survey
administrators at the University of Alabama-Huntsville and California University of

Pennsylvania. Created and administered through Qualtrics, the survey was pretested with people
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not considered weather communicators as one final quality check for clarity. The full survey can
be found in Appendix A.

Surveys were distributed via the social media accounts and websites of colleagues in
meteorology, climatology, and emergency management. An email was sent to each broadcast
meteorologist listed on local television station websites and each office of emergency
management in the state of Louisiana. Several NWS meteorologists also shared the links on their
personal social media accounts. For those willing to take part in distribution, a link to the survey
was provided along with suggested prompts for websites, Facebook and Twitter. While internet
reach inevitably extends beyond a confined geographic area, survey design consultants advised
partitioning response data by state to allow geographic homogeneity when evaluating results and
making recommendations to practitioners. Of course, using social media and internet platforms
as a distribution tool can be prohibitive to collecting a full sample of the population. In this case,
we specifically aim to understand the habits of those with access to post-modern traditional
channels in addition to modern channels to assess preferred channels.

Questions 1-6 asked qualifying and demographic information with multiple choice.
Questions 7-8 used a Likert scale from strongly disagree (1) to strongly agree (5) to assess
respondent reasoning for following weather accounts on Twitter and preferences in getting a
weather forecast. Question 9 asked respondents to arrange a list of channels from most preferred
(5) to least preferred (1). Questions 10-11 repeated the design for questions 8-9 but dealt with
preferences for weather watches and warnings. Questions 12-19 gathered respondent beliefs
about watches and warnings. Respondents were asked to match phrases with watches or

warnings, select watches and warnings that they want to know about and/or receive push
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notifications to their mobile devices, and also answer some multiple choice questions about their
recent experiences with watches and warnings.

Question 20 A-D provided mock tweets of four varying content types—forecast, explainer,
watch, and photo. To assess interactions with types, respondents rated their likelihood to retweet,
tell others, scroll past, or click a link associated with the message. For these questions, responses
were rated from very unlikely (1) to very likely (5).

Question 21 A-D provided mock warning tweets with four varying message formats—one
contained threat and efficacy with a picture, one contained threat in only text, one contained
threat with an image, and one contained efficacy. These tweets, used to test the EPPM with
threat and efficacy, were not shown to the entire survey segment. Rather, the four messages were
evenly and randomly distributed among the respondents to avoid any comparative biases or
priming. Again, to assess interactions by warning format, respondents rated their likelihood to
retweet, tell others, scroll past or click a link associated with the message. We will refer to these
Twitter behaviors as interactions. Of course, other than scrolling past, the interactions are
considered favorable to the goal of information sharing. For these questions, responses were
rated from very unlikely (1) to very likely (5).

For questions that contained example tweets, a series of Twitter images was designed. The
images were created by using an original Twitter message as a template and then altering the
content in Microsoft Paint using Twitter’s Arial font. Associated weather images were designed
using the Weather Services International (WSI) Max graphic suite. Weather information
pertained to geographic location non-specific to the target survey audience of Louisiana
residents. No identifying “source,” such as a television station or the National Weather Service,

was provided to avoid any biases that may cause.
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For several questions, we used the qualtrics survey software to calculate a mean score. These
scores indicate overall respondent rankings. As a 1 to 5 ranking scale was used throughout the
survey, higher scores lean toward 5 which was the affirmative ranking and lower scales lean
toward 1 which was the negative ranking.

4.4, RATIONALE AND HYPOTHESES

Compared to 2006 and 2009, when the last similar surveys were taken, modern mediums, or
channels, such as television, radio and newspaper are now delivering information in tandem with
post-modern electronic mediums, or channels, such as social media and smartphones. We
suspect the preference for television as a weather information source will be lower in this survey.
Furthermore, a category unavailable in 2009, the smartphone application, may capture some
percentage of the channel preference.

H1: Respondents will self-report a preference for post-modern electronic channels

As a prelude to this study, a pilot survey collected data from 50 respondents attending a large
University in the southeastern United States. Casual Twitter users were asked to gauge their
interest in specific channels. They were also asked to scale interest in specific types of content
and then shown examples of content types to see if “self-reported” interest levels matched
interactions with example content. To recap key findings of the pilot survey:

1. People wanted a daily forecast.

2. Twitter was not a preferred channel for weather information.

3. Weather photos were self-reported as undesirable, but examples were most retweeted.

4. Weather warnings were self-reported as undesirable, but examples were more retweeted.

5. Mock warning tweets most likely to be retweeted included threat and efficacy.
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Findings suggested that there is not a parallel between ranked interest and interaction. While
people may want a daily forecast, it may not be something they are likely to retweet or tell
others. While people may not want warnings, the urgency of such messages may inspire
interactions—retweeting, telling others and clicking a link for more information.

H2: Photo tweet interactions will score higher than respondent self-reported interest
H3: Alert tweet interactions will score higher than respondent self-reported interest
H4: Forecast tweet interactions will score lower than respondent self-reported interest

Messages indicating not only threat, but also efficacy have been modeled and proven to have
greater effect on proactive decision making (Hoang 2015). Many watches, warnings and other
urgent messages will present a threat or hazard without any action that can be taken to mitigate
the risk. This often has counterproductive consequences, perhaps due to generating a helpless
mentality (Lang 2000). Specifically in the era of storm-based warning polygons, not considering
county and parish borders necessitates the need for a visual accompaniment. Pilot data for this
research suggested a message providing threat, efficacy and visual representation of a warning
would be retweeted and told to others most.

H5: Warning messages that include threat and efficacy will score more likely to be retweeted
than those that do not

H6: Warning messages that include threat and efficacy will score more likely to tell others
than those that do not

4.5. RESULTS AND ANALYSIS

From 23 March 2017 to 1 August 2017, the survey collected 276 completed responses
(Table 4.1). 16 respondents answered that they worked in meteorology or climatology so were
excluded for possible pre-exsting biases and insights to the questions. A total of 47 respondents

were not from Louisiana and these were not retained in this analysis. However, these surveys
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Table 4.1. Survey respondent demographics

LOUISIANA OTHER

Male 69 26
Female 127 21
18-21 3 2
22-34 52 22
35-44 44 6
45-54 34 10
55-65 43 5
65+ 20 1

will be kept for analysis of other states in a later study. In total, 196 survey remained for
analysis. The entire survey report has been attached (Appendix A). Not all respondents answered
every question, so total responses for any given question will be equal to or less than 196. We
analyzed the results in four sections—weather information channel preferences, information
desired, watches and warnings information, and warning format.
4.5.1. Weather Information Channel Preferences

Before making any efforts at message optimization, those providing weather information
need to know the preferred channels of forecast users. Respondents (N=166) were asked to rank
five channels from most preferred (5) to least preferred (1) for getting weather information.
Table 4.2 shows a summary of responses, from first choice (5) to fifth choice (1) including the
number (n) of times each channel was chosen as a ranked preference as well as the percentage
relative to other channels. Interestingly, phone applications were the most common first choice
and the most common fifth choice. A few of the write-in submissions for the channel “other”
included newspaper (n=1), NOAA Weather Radio (n=1), radio station (n=1) and text message
(n=1). Including the mean score of each channel for all responses ranks the channels from most

to least preferred as website, Facebook, television, Twitter, phone app. Sorting by mean score of
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first choice, post-modern electronic channels (phone app., Facebook, Twitter) were preferred
over modern electronic (television) which supports H1.

Table 4.2. Respondent rankings of weather information channel preferences

FIFTH FOURTH THIRD SECOND FIRST

CHANNEL | ~i01ce | cHolcE | cHolicE | cHoice | cHoice | MEAN

TWITTER | 29.70% | 49 | 15.76% | 26 | 15.15% | 25| 13.94% | 23 [ 18.79% |31 | 293

TELEVISION | 12.12% | 20 | 29.70% | 49 | 20.00% | 33 | 18.79% [ 31 | 17.58% | 29 [ 3.05

FACEBOOK | 18.79% | 31 | 15.76% | 26 | 18.18% | 30 | 21.21% | 35 | 22.42% | 37 | 3.04

WEBSITE | 6.06% | 10 | 18.79% | 31 | 32.73% | 54 | 27.88% | 46 | 12.73% | 21 | 3.28

PHONE APP. | 30.30% | 50 | 16.97% | 28 | 12.73% | 21 | 15.15% | 25 | 23.03% | 38 | 2.9

OTHER | 3.03% | 5| 3.03% | 5| 1.21% | 2 | 3.03% | 5 | 545% | 9

4.5.2. Weather Information Desired on Twitter

Table 4.3 tells more about what respondents want in a forecast and weather information on
Twitter. On the same 1-5 Likert scale, more than 80% of respondents agree or strongly agree that
they want to have a weather forecast updated every day (n=137). When asked about reasons for
following weather accounts on Twitter, mean scores showed watches and warnings as the most
likely reason (n=114) and photos and videos as the least likely reason (n=50).

Table 4.3. Respondent rankings of weather information preferences

PREFERENCES IN GETTING A WEATHER FORECAST MEAN

UPDATED EVERY DAY 431

ONLY WHEN THE WEATHER IS THREATENING 2.99

I FOLLOW WEATHER ACCOUNTS ON TWITTER BECAUSE... MEAN

| NEED TO HAVE A FORECAST 3.75

| AM INTERESTED IN WEATHER 3.80

| WANT WATCHES & WARNINGS 4.43

| WANT PICTURES/VIDEO OF NATURE AND WEATHER 3.40

In a later section of the survey, respondents were shown example tweets for each of the four
message types in Table 4.3. They were asked to rank the likelihood for each tweet type that they
would retweet, tell others, scroll past or click a link. Mean scores from the example tweets show

no support for H2 or H3 that photos and alerts would score higher than self-reported interest.
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Watch and warning tweets and photo tweets had higher scores for respondent interest (Table 4.3)

than for respondent favorable interactions (retweet, tell others, click link) with example tweets

(Table 4.4). However, respondents did demonstrate a lower interest in a general forecast tweet

than what was self-reported, which supported H4.

Table 4.4. Mean scores of respondent response to example tweet types

Retweet Tell Others Scroll Past Click Link
Forecast 1.41 1.92 3.13 1.86
Explainer 2.25 3.03 2.09 3.13
Watch 2.30 3.24 2.07 3.06
Photo 1.88 1.74 2.70 1.99

4.5.3. Watches and Warnings

Before analyzing the effectiveness of different formats of warning tweets, we gathered a
general assessment of respondent understanding of weather watches and warnings. Responses
indicate that 94.2% and 94.8% respectively matched “have a plan in place” and “significant
weather may occur at a later time” with the term “watch.” Also, 96.1% and 94.8% respectively
matched “take action now” and “significant weather is occurring” with the term “warning.” All
except one respondent reported being under a weather warning within one year of taking the
survey. This respondent must not have gotten notification as the lowa Environmental Mesonet
shows that every parish in Louisiana had been under some sort of weather watch or warning
during the one year period (IEM 2017 ). A total of 87.9% (n=147) of respondents said they took
action as a result of a warning within the last year.

92% (n=150) of respondents said that they like to have watches and warnings as soon as they
are issued. Respondents were also asked to rank channel preferences for getting watches and
warnings. Television had the highest mean score followed by website, Facebook, phone app. and

Twitter (Table 4.5).
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Table 4.5. Respondent selections of weather watches and warnings channel preferences

FIFTH FOURTH THIRD SECOND FIRST

CHANNEL CHOICE | CHOICE | CHOICE | CHOICE | CHOICE MEAN
TWITTER | 35.03% | 55 | 17.83% | 28 | 9.55% | 15 | 12.74% | 20 | 19.11% [ 30 | 2.80
TELEVISION | 8.28% | 13 | 25.48% | 40 | 23.57% | 37 | 20.38% | 32 | 17.20% | 27 | 3.28
WEBSITE | 3.82% | 6 | 22.93% | 36 | 35.03% | 55 | 25.48% | 40 | 12.74% | 20 | 3.20
FACEBOOK | 14.65% | 23 | 18.47% | 29 | 22.29% | 35 | 22.29% | 35 | 21.02% | 33 | 3.20
PHONE APP. [ 34.39% | 54 | 12.74% | 20 | 8.28% | 13 | 16.56% | 26 | 24.84% | 39 | 2.94

OTHER | 382% [ 6 | 255% | 4 | 1.27% [ 2 | 2.55% | 4 | 5.10% | 8

Respondents were asked what watches and warnings they want to know about and then for

what watches and warnings they would like push notifications to their mobile phones (Figs.

4.1

and 4.2). A total of 166 of 167 wanted to know about tornado warnings and 161 said they would

WATCHES & WARNINGS -

- WANT TO KNOW ABOUT
150
£ 125
% 100
g

al
o

25

Figure 4.1. Respondent selections of watches and warnings they want to know about (N=167)

like a push notification to their mobile phone in the event of a tornado warning. More than 75%

of respondents also would like to know about severe thunderstorm warnings (N=161) and flash

flood warnings (N=137), but a slightly lower percentage want those warnings pushed to the
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mobile phones. While nearly half of respondents want to know about river flooding, winter

storms, extreme temperatures and dense fog, less than 30% want those alerts pushed to their

mobile phones.
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Figure 4.2. Respondent selections of watches and warnings for which they want push

notification to their mobile phone (N=167)

4.5.4. Warning format

At the end of the survey, each respondent was randomly shown one of four possible

warning formats. Responses produced unexpected results, contrary to data from the pilot survey

and contrary to what literature suggested we would find (Table 4.6).

Table 4.6. Mean scores of respondent res

ponse to exam

ple warning tweet formats

Warning format (sample size) | Retweet | Tell Others | Scroll Past | Click Link
Threat, Efficacy, (Graphic) (n=33) 2.79 4.09 1.64 3.27
Threat Only (Just Text) (n=38) 3.51 4.23 1.51 4.03
Threat Only (Graphic) (n=39) 3.37 4.33 1.47 4.37
Efficacy Only (Graphic) (n=44) 2.93 3.98 1.80 3.66
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The warning tweet format most likely to be retweeted was threat only with just text. The
warning tweet format that respondents would most likely cause them to tell others was threat
only with a graphic included. Further working against H5 and H6, the warning tweet format
expected to score best, threat and efficacy with a graphic, was the least likely to be retweeted and
the second least likely to cause respondents to tell others.

4.6. DISCUSSION, LIMITATIONS, CONCLUSIONS AND FUTURE STUDY

4.6.1. Discussion

Compared to 2006 and 2010 surveys (Lazo et al. 2009, Demuth et al. 2012), our findings did
not show television as the most preferred channel for weather information (Table 4.1).
Considering the rankings top to bottom with mean scores, it was the third ranked channel.
Websites ranked just ahead of Facebook for the top spot. The relatively high ranking for
Facebook is somewhat unsettling from a weather information perspective as the application is
designed to place popular, and not necessarily timely, content in user timelines. Those
responsible for sharing weather information should post to Facebook carefully, making sure that
dates and times are a clear part of any such content to avoid confusion. Twitter ranked fourth and
phone apps last.

Phone apps did claim most of the first choice preference at 23%, but also had most of the
fifth (last) choice preference at 30% which was enough to skew it to last place overall. Sorting
for age did not reveal any significant trends. Despite having spent a larger portion of their adult
lives without post-modern electronic channels, older respondents showed no less preference for
these channels than did younger respondents.

Respondents indicated that receiving a daily weather forecast was important to them. As
expected though, respondents mean scores were between strongly disagree and disagree for

likelihood to retweet, tell others about or click a link on a tweet of a daily forecast. Respondents
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agreed that they followed Twitter accounts for watches and warnings and the mock watch tweet
did receive the highest mean score for likelihood to retweet and likelihood to tell others. Curious,
given literature and previous studies, was the rejection of H2 that photo tweet interactions would
score higher than self reported interest. The mean score for interactions with the mock photo
tweet were lower than self-reported interest in weather photos. While we would not necessarily
expect people to tell others about a photo they saw, or click a link when a photo is the key piece
of information, photos have proven to be the most retweeted content in previous research and
pilot studies. Photo content may have played a role in this study. The mock tweet photo of a
sunset may have been underwhelming compared to highly retweeted photos of tornado and flood
damage in previous case studies.

When provided with definitions and terms associated with both weather watches and
warnings, more than 95 percent of respondents were able to correctly drag and drop the
definitions and terms next to the corresponding word. Respondents weighted interest in tornado,
severe thunderstorm, and flash flooding alerts well above that of others presented. However,
across the board, respondents scored knowing about an alert higher than wanting a push
notification to their mobile device for that alert. These findings lend important insight to weather
communicators as even a digitally inclined sample of the population may become apathetic with
an overabundance of alerts, causing desensitization or perhaps cry-wolf syndrome (Barnes et al.
2007) to decrease effectiveness of future alerts. A push notification is currently the most
intrusive form of channel to receiver communication. Through the NWS Wireless Emergency
Alert (WEA) system, or any private sector mobile weather application, a watch or warning may
be forced to a device. Somebody away from home, away from television or even away from a

computer may be interrupted with an alert. While this has clear, potentially life-saving benefits,
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especially private sector weather communicators need to consider the ramifications of overuse.
For instance, if an application pushes less threatening alerts for dense fog and wind, perhaps a
user will not react to the indication or read the bulletin when a more life-threatening tornado
warning is pushed through.

Less than 70 percent of respondents wanted push notifications for flash flooding, yet over 80
percent of respondents wanted push notifications for severe thunderstorms and up to 90 percent
for tornadoes. Less than 30 percent of respondents wanted push notifications for temperature
related hazards. The lower percentages that wanted push notifications for flash flood warnings or
extreme temperatures suggests a lower dread factor (Slovic et al. 1982) associated with these
hazards—which each have killed more people per year in the United States on a 30-year average
than tornadoes, wind or lightning (NWS 2016). Perhaps better outreach is needed to make these
dangers more salient. Recent flood disasters, such as Hurricane Harvey in Houston, TX, and
subsequent media attention may serve to increase the dread factor associated with flooding.

Phone app was also polarizing in ranking preferences for receiving watches and warnings. It
had the most first choice rankings and the second most (by one vote) last choice rankings.
Twitter had the most last choice rankings. Combined, phone app and Twitter accounted for
approximately 50% of the fourth and fifth choice rankings. Weather communicators should
consider more outreach and awareness for both channels as they are arguably the most timely in
distributing information. While we just considered potential pitfalls of phone apps, when used
correctly, they certainly are capable of being the first channel to deliver information to a large
segment of the population who may not be actively searching for weather watches or warnings.
Consider the alternatives; television, websites, Facebook and even Twitter require one to be

actively using that channel to receive the information. In many cases, some form of secondary
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human intervention is needed to initiate watches and warnings on these channels as well. Apps
are typically triggered instantaneously via the primary NWS issuance. Some sources also have
arrangements that automatically transmit watches and warnings to the other channels but again, a
person must be actively using that channel to receive a warning.

We argue that Twitter has an advantage over websites, Facebook and television as it still
allows one to be mobile while seeking information via the channel’s smartphone interface. In
addition, one can chose to receive notifications when a selected weather source tweets
information, such as a preferred weather source. While Facebook may be configured similarly,
from a content seeking standpoint, there are still algorithm issues. With the exception of a
recently added “in case you missed it” section atop timelines (a feature that can be turned off),
Twitter displays information chronologically, meaning that the latest information will be seen
first.

The finding in this survey most worthy of further scrutiny was the respondent preference in
warning tweet format. Most literature would suggest that the most effective format for a warning
message would include threat, efficacy and some way of personalizing a message—such as a
map of the threatened area. Examination of actual events has shown receiver preference for the
properly formatted warning tweet with threat, efficacy and an image. Why then, did that message
format not yield the most favorable interactions (likelihood to retweet, tell others, click link)? It
is possible that the example tweets were not personal enough. Perhaps Louisiana respondents did
not empathize with a tornado warning for the Philadelphia area—selected as a geographically
neutral location for the survey. It is possible that respondents from Louisiana assumed
geographic insularity and if they knew nobody from the Philadelphia area that would be affected

by the tornado warning, then they would have no reason to spread that warning message through
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their social network or gather more information. Furthermore, it is possible that knowing they
were not actually affected, there would be no reason to share the tweets containing actionable
information.

Threat only tweets had high mean scores for both likelihood to retweet and likelihood to tell
others. While warning communicators may see this as a route to take for warning formatting,
interpret the results with caution. By issuing a threat only statement and having that message
retransmitted through a social network, we are assuming that message receivers know the proper
mitigation strategies for that threat. We must remember that a retweet of a threat-only message
could be a reaction to fear rather than danger which is often a much less rational process (Witte
1992). This could produce similar, possibly deadly results in taking action on the warning.
Weather communicators should focus less on analytics such as retweets, and more on the content
being provided so that warnings are complete, personal, and actionable to the receiver.

4.6.2. Limitations

While this survey could stand to benefit from a large respondent pool, it was intentionally limited
geographically to allow cross comparison and expansion of localized weather communication
research. State-by-state or even city-by-city surveys may help weather communicators
understand the needs of their populations. Distribution methods could be altered to achieve a
desired sample of the population. In this case, because we aimed to understand more about
Twitter as a weather information and weather warning channel, survey distribution primarily on
social media likely yielded a more digitally fluent respondent pool. It is possible though that this
distribution method reached an audience less inclined to rely on television as an information
channel. Therefore, speculation about preference for television as a weather information channel

for a wide segment of the population may be reserved for another study.
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4.6.3. Conclusions and Future Study

Much like work done by Lazo et al. (2009) and Demuth at al. (2012), research could go
beyond simple channel preferences and incorporate situational channel preferences. For instance,
when do people prefer television over a website? What type of weather information do people
prefer on Facebook versus Twitter and vice versa? How are different segments of the population
using these channels? Surveys like this should be performed more often (Lazo et al. 2009) and
more regionally. Weather communicators would benefit from understanding changes in channel
preference over time and geographically. It is possible, if not likely, that Midwest residents
would react differently to tornado warnings than Gulf Coast residents. It is also possible that
Midwest residents’ perceptions of tornadoes have changed with time. We also encourage similar
studies on warning formatting on Twitter and other channels. Warnings are the most critical
weather messages regarding protection of life and property and should be prioritized in studies as
such.

Twitter has become a vast social network where many walks of life interact on the same
playing field. Among many subgroups, there is the weather expert and the layperson. Of course,
there is little limitation as to who one can follow. A layperson highly interested by, but not
necessarily formally educated about weather, could follow a very large number of weather
related accounts. It is also likely that many of these weather accounts are tweeting conflicting or
confusing information and jargon. Natural competition for social equity and peer approval on
Twitter may lead to conversations and content that cause one to lose trust in weather
communicators or misinterpret information. Inevitably, some weather events will lead to more
Twitter content than others. This allows a presumption that even somebody with a small but

homogenous, or weather-centric, social network could be inundated with information (Hong et
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al. 2011). The volume of use during high impact weather could be making Twitter its own
obstacle to effective information spread.

Social media fatigue deals with a user tendency to trim usage after becoming overwhelmed
with content (Bright 2015). The Limited Capacity Model (LCM) states that “people have a
limited amount of mental resources to process information.” Under the assumption that people
are information consumers with a limited capacity to do so, there must be compromises as the
amount of data continues to overwhelm available attention (Lang 2000). Distractions will limit
attention to and retention of information (Lang 2000). Recall and comprehension are also
adversely affected by an over-abundance of information (Bright 2015). While this study did not
test particularly for social media fatigue, the concept is significant enough that it may be
considered by future research specifically with regard to weather information on Facebook and
Twitter.

Previous research identified a need to understand weather communication on a variety of
platforms (Lazo et al. 2009). This research aimed to identify Twitter’s place as a warning
channel and continue a discussion about optimizing use of the platform. While it is not the top
choice for weather information, it remains a choice for receivers. We may use the channel
rankings found in this survey as a way to perhaps prioritize the distribution of information but we
do not consider it a reason to excuse any single channel from weather information protocol. In
fact, an increasingly diverse and mobile society will likely continue to use a multitude of
channels to gather information, based on availability, convenience, type of weather and other
situational factors. Each channel arguably has advantages in different scenarios, so scholars
should continue to work with practitioners to optimize communication on all channels, including

Twitter.
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CHAPTER 5- CONCLUSION AND RECOMMENDATIONS
5.1. SUMMARY OF FINDINGS

This work aimed to learn more about Twitter as a weather communication channel.
Specifically, insight was sought to understand the transmission of messages from key
information nodes during high impact weather events, including content type and warning
format. A pair of case studies, and a survey were conducted to support this investigation.

Two case studies of a local meteorologist Twitter account during high impact weather
revealed that pictures and video are the most desirable content to followers. Environmental and
social cues, presented as important components of risk perception (Lindell and Perry 2012),
seemed to be strong predictors of exposure and attention to a tweet and an increased number of
impressions and retweets. Personalization of a message was another component of risk
perception literature (Trainor and McNeil 2008) that emerged as a theme among highly
transmitted tweets. No matter the tweet type, reference to geographical location generally
resulted in more exposure and attention. Testing for likelihood of attention (or a retweet) based
on warning format, both studies indicated that warning tweets formatted with equal levels of
threat and efficacy needed fewer followers per retweet, just as literature and the Extended
Parallel Process Model (EPPM) (Witte 1992) suggested. In each case, the data sets were limited,
and a more robust sampling of accounts across multiple regions during differing high impact
weather events would assist in developing this theory.

A sample of Louisianans with digital connectedness found that among five channels—
Twitter ranked as the fourth preference for weather information and the fifth choice for watches
and warnings. Respondents reported interest in a daily weather forecast but did not indicate

likelihood to favorably interact—retweet, like, click on a link—with a forecast on Twitter.
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Watches and warnings were reportedly the main reason respondents follow weather accounts on
Twitter and a watch scored as the most likely tweet to gain interaction from respondents.
Contrary to findings in the case studies of high impact weather events, respondents did not
indicate likelihood to interact with photos. However, the context of an actual event may have
inspired much more interaction than the example photo provided in a survey.

For preferred warning tweet format, the survey returned an unexpected result and one much
different from the two case studies. Respondents reported being most likely to favorably interact
with a text-based, threat-only warning. Case studies predicted that a warning tweet with a
balance of threat and efficacy and an image to increase personalization would be most effective
at generating attention. The surprising survey result could have occurred for many reasons,
including lack of an actual threat when compared to the case studies or absence of geographical
personalization due to a neutral location being chosen for example tweets.

5.2. RECOMMENDATIONS

To continue increasing message effectiveness, weather communicators must understand first
risk perception and second what content and language generates exposure and attention on a
variety of channels, including Twitter. This work examined Twitter specifically to find that local
meteorologists should expect photos and video to gain the most exposure and attention on
Twitter during high impact weather events followed by weather watches and warnings. Warnings
especially, need to be formatted with equal levels of threat and efficacy to have the highest
likelihood of inspiring protective action. Finally, forecasts, analyses and technical jargon may be
least desirable to receivers.

During high impact weather events, time and resources dwindle for key information nodes

such as local meteorologists. Messaging on multiple channels must be calculated and prioritized.
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Given the lower preference of Twitter as a weather information channel, communicators should
have a content plan so not to detract from time spent on other channels. Attaching important
messages, with content likely to achieve high levels of exposure and attention, such as a photo,
may increase retransmission of a message. Taking time to offer technical expertise or further
analysis may be better performed on a channel more preferred to audiences such as a website,
Facebook, or television.

While results of the survey may have been discouraging for advocates of Twitter, the channel
can still be advantageous to receivers. Twitter allows one to be mobile while seeking information
via a smartphone interface. In addition, one can chose to receive notifications when a specific
source tweets information, such as a preferred weather source. Unlike Facebook, Twitter
displays information chronologically meaning that the latest information will be seen first. Given
the temporal benefits of Twitter to some of the other channels considered in this work, weather
communicators may consider more outreach to help users understand the benefit of a
chronological flow of information. Preferred channels like websites, Facebook, and television
may even be used to raise awareness about the communication advantages of the other channels.
Again, being connected to multiple social networks increases the likelihood one will receive
information (Donner et al. 2012).

Despite the low overall preference of Twitter among survey respondents, watches and
warnings ranked as the main reason for use. That offered additional credence to the necessity of
understanding ideal warning tweet format and to what format users respond.

Survey respondents unexpectedly chose a text-based, threat-only warning tweet as the most
likely to gain an interaction. This, by scholarly standards, would be the least effective warning

format. Providing minimal information may encourage milling (Quarantelli and Dynes 1977,
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Sutton et al. 2014)—or a search for additional information when time could be critically low.
Providing no protective action may cause fear response processes and therefore maladaptive
responses (Witte 1992). Providing no personalization of the threat via geography or specificity in
locations may cause a threat to be taken less seriously. Even if respondents believe the text-
based, threat-only warning was sufficient, pursuing this as a strategy would mean that weather
communicators assume all Twitter users are adept in understanding weather threats and
protective actions, an assumption that could be deadly. In the case studies, the recommended
warning format proved to be the tweet format that garnered the most exposure and attention. As
asserted in the literature (Trainor and McNeil 2008), practitioners should make every effort to
structure warning tweets with threat, efficacy and geographical context.

Each high impact weather event presents an opportunity to perform case studies of select
Twitter accounts. Warnings are the most critical weather messages regarding protection of life
and property and should be prioritized in studies as such. Despite the many sectors and sources
involved in warning communication, measuring attention to warnings and identifying a format
resonant among large social networks will increase chances of retransmission. Targeted studies
may also seek to uncover content preferences of different demographic groups. Twitter weather
warning format and message type could be examined on any geographic level and any weather
event. Message exposure and attention could even be analyzed in benign weather scenarios.

As Lazo et al. (2009) recommended, more survey work such as this should be performed
more frequently. Especially with rapid changes in digital information, weather communicators
need to have a constant gauge for preferences of those they serve. In addition to frequency,
surveys should be administrated regionally as weather hazards will be perceived differently

depending on the location of respondents.
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Weather communicators must also consider the deficiencies of Twitter during impact
weather events. An increased volume of tweets may more easily lead to conflicting information.
An increased level of information during high impact weather events may lead to more jargon
passing from atypical weather communicators—such as researchers and scientists—through
accounts of typical weather communicators—such as broadcasters and bloggers—therefore
creating confusion in a social network. There have been well-publicized instances of amateur
weather communicators producing inaccurate or intentionally misleading content for viral fame
on the internet or social media (Mersereau 2015). In fact, some of the topics covered in this work
are often openly, sometimes hastily, debated by members of the weather enterprise on Twitter. In
and of itself this could be a deficiency of Twitter, as lack of official tone and expressed
uncertainty may cause a follower to lose trust in Twitter as a weather communication channel. Of
course, there are many more shortcomings that should be identified and addressed.

In conclusion, while the ability of Twitter to provide timely, chronological information may
make it a gainful channel for weather communicators, more must be understood about the
preferences of message receivers. Furthermore, weather communicators need to understand more
about their social networks, their own strengths and their own limitations in content and warning
messaging on Twitter. Researchers might consider partnerships with broadcast media consulting
firms to see if recommended practices perform well in focus groups. Collaborations with social
scientists in the National Weather Service might also improve message content and warning
format from the primary source of United States weather information. With these additional
insights, a more expansive group of scholars might consider working with industry leaders in the
American Meteorological Society, National Weather Association and even National Weather

Service to hone best practices for weather communication on Twitter.
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APPENDIX A. I.R.B. CORESSPONDENCE

From: Institutional R Board

Sent: Friday, March 17, 2017 3:09 PM

To: Barry D Keim <keim@Isu.edu>; 'Josh Eachus' <jeachus@wbrz.com>
Subject: IRB Application

Hi,

The IRB chair reviewed your application, Optimizing the Message: Weather Information on Twitter, and
determined IRB approval for this specific application (IRB# 3855) is not needed. There is no
manipulation of, nor intervention with, human subjects. Should you subsequently devise a project
which does involve the use of human subjects, then IRB review and approval will be needed. Please
include in your recruiting statements or intro to your survey, the IRB looked at the project and
determined it did not need a formal review.

You can still conduct your study. It falls under a certain category that does not need IRB approval.

Elizabeth

LS

Elizabeth Cadarette

IRB Coordinator

Office of Research and Economic Development
Louisiana State University

130 David Boyd Hall, Baton Rouge, LA 70803
office 225-578-8692 | fax 225-578-5983
eantoll@lsu.edu | Isu.edu | www.research.Isu.edu

fR Ml

LSU Research - The Constant Pursuit of Discovery
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APPENDIX B. FULL SURVEY

Weather Information
August 21st 2017, 8:22 am MDT

Welcome - Lead Investigator:  Dr. Barry Keim E327 Howe-Russell-Kniffen Geoscience
Complex Louisiana State University Baton Rouge, LA 70803 Phone: 225-578-6170
keim@Isu.edu The Geography and Anthropology Department at Louisiana State University is
conducting research about the use of weather information on social media. This study will collect
data from willing survey participants on a state by state basis, around the United States. By
taking the time to fill-out a brief survey you will help the research team understand specific user
preferences and trends with regard to weather information on Twitter. In addition, a portion of
the survey is geared toward improving warning messages transmitted during potentially life-
threatening weather events.  The survey should only take 5-10 minutes to complete and little to
no writing or typing is required. Participation is completely optional. If you wish to provide
contact information for participation in future research, such as additional surveys or focus
groups, you may do so, but this optional. You will be asked a few demographic questions to
ensure we are getting responses from a full sample of the population. You must be at least 18
years of age to participate in the study. The information you provide will remain confidential and
no names or contact information will be used in printed findings.  The Institutional Review
Board examined this study and determined formal review was not needed. As such, there are no
risks to participating in this survey. Questions pertain to weather information and the channels
through which they are transmitted.  If you have questions, concerns, or complaints about your
rights as a participant in this research study, you may contact Dennis Landin, PhD, Chair or
Elizabeth Cadarette, IRB Coordinator at:

130 David Boyd Hall
Louisiana State University
Baton Rouge, LA 70803
Email: irb@Isu.edu
Phone: 225-578-8692

Fax: 225-578-5983
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| woould like to
participate

wiould NOT like to

participate
| | | | | | | | | |
o 20 40 60 B0 100 120 140 160 120 200
# Answer % Count
6 | would like to participate 100.00% 194
5 I would NOT like to participate 0.00% 0

Total 100% 194
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1/22 -1 am 18 years of age or older.

Yes

Nao

G0

Answer

Yes
No

Total

a0

| I |
100 120 140

%

100.00%
0.00%

100%

113

|
160

I
180

|
200

Count

195

195



2/22 - Do you get weather information on Twitter? For example... you follow a
local television weathercaster, the National Weather Service, the Weather

Channel or another account that shares weather information.

Yes

] 10 20 ao 40
# Answer
1 Yes
2 No
Total

114

57.65%

42.35%

100%

| | |
100 1o 120

Count

113

83

196



3/22 - Are you a student or employee in the field/s of meteorology or
climatology?

] 20 40 60 20 100 120 140 160 180 200
# Answer % Count
1 No 100.00% 196
Total 100% 196
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4/22 - What has been your primary state of residence for the last 12 months?

Louisiana

| | | | | |
0 20 40 G0 a0 100 120 140 160 180 200

# Answer % Count
1 Louisiana 100.00% 196
Total 100% 196
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5/22 -1 am...

Male

Feamale

] 20 40

# Answer
1 Male
2 Female
Total

117

a0

| |
100 120

35.20%
64.80%

100%

Count

69

127

196



6/22 - My age is...

Answer

21 or under
22-34
35-44
45-54
55-64

65 or over

Total

118

%

1.53%

26.53%

22.45%

17.35%

21.94%

10.20%

100%

Count

52

44

34

43

20

196



7/22 - These statements rate your reasoning for following weather accounts on
Twitter on a scale of 1 to 5. 1 means you strongly disagree with the statement, 5
means you strongly agree with the statement. | follow weather accounts
because...

M | need to have a forecast

M | am interested in weather

M | want watches & warnings

M | want pictures/video of nature and weather

| | I | | | I | | I | |
10 20 30 40 50 60 TO 80 80 100 MO 120

(=]

# Question 1 2 3 4 5

| need to have a

1 28.17% 20 22.73% 10 27.00% 27 29.69% 38 22.22% 68
forecast
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| am interested in
weather

| want watches &
warnings

| want pictures/video
of nature and weather

Total

22.54%

16.90%

32.39%

Total

16

12

23

71

31.82% 14 29.00% 29 22.66% 29
0.00% 0 8.00% 8 21.88% 28

45.45% 20 36.00% 36 25.78% 33

Total 44 Total 100 Total 128

| need to have a forecast

| need to have a forecast
| am interested in weather
| want watches & warnings

| want pictures/video of nature and weather

120

24.18% 74

37.25% 114

16.34% 50

Total 306

Mean

3.76
3.81
4.43

3.41



8/22 - These questions tell us about your preferences in getting a weather
forecast. Rate the following on

M Updated every day
M Only when the weather is threatening
M On Twitter
M On television
On a website
M On Facebook
M On a cell phone app.

| | | | | I I | | | | I
o 1o 20 30 40 50 60 T B8O 90 100 MO 120 130

# Question 1 2 3 4 5

1 Updated everyday = 3.83% 8 526% 5 12.27% 20 15.43% 29 20.42% 108

Only when the

. 21.05% 44 29.47% 28 16.56% 27 12.23% 23 8.88% 47
weather is
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threatening

On Twitter 26.32% 55 16.84% 16 11.66% 19 14.89% 28 8.70% 46

On television  11.96% 25 13.68% 13 20.25% 33 15.43% 29 13.04% 69

On awebsite  8.13% 17 10.53% 10 22.09% 36 18.09% 34 13.80% 73

On Facebook 23.44% 49 15.79% 15 9.20% 15 12.23% 23 12.67% 67
Onacellphoneapp. 5.26% 11 842% 8 7.98% 13 11.70% 22 22.50% 119

Total Total 209 Total 95 Total 163 Total 188 Total 529

Updated every day

Only when the
weather is
threatening

On television
_ . MEE”

On Facebook

COn a cell phone

app.
| | 1 1 | | | | 1
0 0.5 1 15 2 25 3 35 4 45
Updated every day Mean
Updated every day 4.32
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Only when the weather is threatening
On Twitter

On television

On a website

On Facebook

On a cell phone app.

123

3.01

2.96

3.62

3.80

3.26

4.33



9/22 - Rank each platform to show your preference in getting weather forecasts.
1 means the platform is your least preferred, 5 means the platform is your most
preferred

B Twitter
B Television
M Facebook
M Website
Phone App.
M Other
I I I I I I I
0o 20 40 G0 a0 100 120 140
# Question 1 2 3 4 5 6
. 29.52 15.66 15.06 13.86 18.67 o
1 Twitter % 49 % 26 % 25 % 23 % 31 7.23% 12
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Televisio 12.05

n %

3 Faceboo  19.28
k %

4  Website 6.02%
5 Phone  30.12
App. %

6 Other 3.01%
Total Total

20

32

10

50

16

9/22_6_TEXT - Other

Other

Paper

Can't rank these
NOAA Weather Radio
radio

Text

friend

29.52
%
15.66
%
19.28
%
16.87
%

3.01%

Total

49

26

32

28

16

20.48
%
18.07
%
32.53
%
12.65
%

1.20%

Total

printed info from Safety and Health Dept. at work.

Combination of ForeFlighr and AviationWeather.com

Radio

Public Early Warning System

125

34

30

54

21

16

18.67
%
21.08
%
27.71
%
15.06
%

3.61%

Total

31

35

46

25

16

17.47
%
22.29
%
12.65
%
23.49
%

5.42%

Total

29

37

21

39

16

1.81%

3.61%

1.81%

1.81%

83.73

Total

13

16



WEATHER INFORMATION CHANNEL PREFERENCES

‘Wabaite Facebook Television Twitter Phione App.
M Mean Ranking

# Twitter Mean
1 Twitter 2.98
2 Television 3.05
3 Facebook 3.22
4 Website 3.27
5 Phone App. 2.90

126



10/22 - These statements rate your preferences for getting weather watches
and warnings on a scale of 1 to 5. 1 means you strongly disagree with the
statement, 5 means you strongly agree with the statement. | like to get weather
watches and warnings...

M A= =oon as they are issued
M On Twitter
M On television
M On a website
On Facebook
M On a cell phone app.

|
160

| ! |
¥] 20 40 G0 an 100 120 140
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Question

As soon as they are
issued

On Twitter

On television

On a website

On Facebook

On a cell phone app.

Total

1.38%

39.31%
12.41%
10.34%
31.72%

4.83%

Total

2

57

18

15

46

7

145

0.00%

20.00%
16.00%
30.00%
22.00%
12.00%

Total

128

0

10

15

11

50

1.04%

17.71%
23.96%
30.21%
14.58%
12.50%

Total

1

17

23

29

14

12

96

6.41%

16.03%
28.85%
18.59%
17.31%
12.82%

Total

10

25

45

29

27

20

156

27.93%

10.43%
13.22%
14.15%
12.10%
22.16%

Total

150

56

71

76

65

119

537



11/22 - Rank each platform to show your preference for getting weather
watches and warnings. 1 means the platform is your least preferred, 5 means

the platform is your most preferred

§]

# Question

1 Twitter

20 40 B0 80
1 2 3
34.81 17.72 o
% 55 % 28 9.49% 15

129

M Twitter

M Television

M Website

M Facebook
Phone App.

M Other

120 140

4 5 6

12.66 18.99

0,
% 20 % 30 6.33% 10



Televisio
n

3 Website

Faceboo
k

Phone
App.

6 Other

Total

Other

Other

Radio

Can't Rank

8.23%

3.80%

15.19
%
34.18
%

3.80%

Total

13

24

54

15

25.32
%
23.42
%
18.35
%
12.66
%

2.53%

Total

40

37

29

20

15

24.05
%
34.81
%
22.15
%

8.23%

1.27%

Total

Scan not figure out how to make the numbers move

Push alert on phone

radio
Cell phone
Radio

iPad

130

38

55

35

13

15

20.25
%
25.32
%
22.15
%
17.09
%

2.53%

Total

Twitter

Twitter
Television
Website

Facebook

32

40

35

27

15

17.09
%
12.66
%
20.89
%
24.68
%

5.70%

Total

27

20

33

39

15

5.06%

0.00%

1.27%

3.16%

84.18

Total

13

15

Mean

2.82

3.28

3.20

3.19



Phone App. 2.95

Other 5.56
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12/22 - What weather watches and warnings do you like to know about? Check

all that apply.

Tornado

Savere
Thundarstorm

Flash Flooding

River Flooding

Winter Storm

Extremea
Temperatures

Dense Fog

# Answer
1 Tornado
2 Severe Thunderstorm
3 Flash Flooding
4 River Flooding
5 Winter Storm

132

%

18.10%

17.56%

14.94%

8.62%

8.83%

Count

166

161

137

79

81



6 Extreme Temperatures

7 Dense Fog

8 Wind

9 Other
Total

Other

Other

HurricNe

Excessive heat

Hurricane watches and warnings
Hurricane/Tropical Weather
Only severe weather

Hurricane

hurricanes

Tropical weather

Hail

all

Hurricane

Hail

Ice, hurricanes

Tropical and winter related

Heat advisories

Severe weather like hail and strong winds
Lighting strikes

Hurricane

High Winds, Hail, Hurricane

133

9.27%

9.49%

10.14%

3.05%

100%

85

87

93

28

917



Hurricane
Hurricane
Hurricane/tropical storm

Coastal Flooding

What weather
wiatches and
warnings do you
like to know
about? Check all
that apply. -
Selected Choice

| | ! | |
V] 20 40 G0 a0 100 120 140 160 180
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