THE PENNSYLVANIA STATE UNIVERSITY
SCHREYER HONORS COLLEGE

DEPARTMENT OFMETEOROLOGY

LOST IN THE FOG:
AN ANALYSIS OF THEDISSEMINATION OF MISLEADING
WEATHER INFORMATION ON SOCIAL MEDIA

CHRISTINA M. REUILLE
FALL 2015

A thesis
submitted in partial fulfillment
of the requirements
for a baccalaureate degree
in Meteorology
with honors inMeteorology

Reviewed and approved* by the following:

Dr. Jon Nese
Associate HeadJndergraduate Program in Meteorology
Senior Lecturer in Meteorology
Thesis Supervisor

Dr. Yvette Richardson
Associate Professor of Meteorology
Honors Adviser

* Signatures are on file in the Schreyer Honors College.



ABSTRACT

The growing popularity of social media has created another avenue of weather
communicationSocial media can be a constant source of information, including weather
information However,a qualitative analysis of Facebook and Twitter shows that much of the
information published confuses and scares consumers, making it ineffective communication that
does more harm than goodague posts or posts that fail to tell the entire weather story
contribute to the ineffective communication on social media platfoesysecially on Twitter
where posts are limited to 140 charact&gp analyzing characteristics of these rogue posts
better social media practices can be deduced. Displaying credessning posts, and
choosing words carefully will help make social media a more effective form of weather

communication.
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Chapter 1

Introduction

With thegrowing popularity of social media, a new outlet for weather information is
emerging. Each day more than 968 million users log on to the social media platform Facebook
(Facebook 2015bYver the course of a month, that number reaches 1.49 billion(Eseebook
2015b) Another social media platform, Twitter, sees 316 million active users per month sending
500 million tweets per daff witter 2015b) According to the Pew Research Center, 63 percent
of Facebook and Twitter users report that the socialarstes are theiragirce of news. But the
credibility of the information found on social media remains questionable.

These social medalatformsare providirg a new outlet of communication, but not all
communications effective. To be considered effege communication, the intended audience
must receiveacknowledgeand understand the message (Lindell and Perry 2012). While social
media increases the volume of disseminated information, only effective communication is
beneficial to the consumer.

Somesocial media posts are simply inaccur&@e June 3, 2015, BBC broadcast
journalist Ahmen Khawaja prematurely reported the death of Queen Elizabeth II. Her tweet,
"Queen Elizabeth has died. @BBCWorld" spread quickly. Despite deleting the tweet and saying
"False Alarm: Have deleted previous tweets!!", Buckingham Palace was forced to issue a
statement reassuring the world that the Queen was still alive (BBC 2015).

The credibility of a news source as perceived by the consumer depends on expertise,

trustworthiress, and goodwill (Westerman et al. 20T3aditional news outletssuch as
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television and newspapehave journalists, editors, and advertisers who monitor the information

given to consumers (Shoemaker and Vos 2009). Social media teckaditionakystem to
establiskcredibility. On social media, perceived credibility is aided by rapid updates to a page,
particularly on Twitter (Shoemaker and Vos 2009). Additionalty Twitterperceived

credibility is based on user name, follower count, retweettcosted links, expertise, and
reputation (Morris et al. 2012).

Given thatconsumergudge credibility on follower count and similarly page likes,
businesses have formed where page owners can buy folldmterswitter sells 1000 Twitter
followers for$10 or 1000 Facebook page likes for $47 with guaranteed delivery after pressing
the "Make me Famous" button to complete a purcflasertwitter 2015) Buy Cheap Followers
Fastsells 300 followers for $1 or 1000 retweets for(B8y Cheap Followers Fas025).

Twitter Followers Trendells 1000 "premium followers" for $17 who will interact with the
accountTwitter Followers Trend 2015ndallows a person to choose what country their
purchased followers come from.

Neither Twitter nor Facebook suppettiesebusinessed-acebook (2012) says the
purchase or sale 6likes" is not permitted and'dike" from someone without true interest in the
page isn't beneficial. Twitter (20@6similarly prohibitsthe purchasing and sellingf followers
andinteractiors. Any account found to be promoting the sale of such may be suspended.

As social media is becoming a new method of communication, an increasing number of
consumers are using social media sites for newsgathering instead of traditional television news
or newspaper. Petrovic et al. (2013) shows that Twitter, when compared to traditional newswire,
reports more natural disasters. The unpredictable natsrech disasterfsts the Twitter

platform more closely than newswibecause of Twitter's global userwetk and reatime
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updatesThe Pew Research Center reports that 44 percent of male Facebook users and 52 percent

of female Facebook users regularly see posts relating to local weather and traffic. On Twitter,
those numbers increase to 46 percent of nalds/0 percent of women (Pew Rese&ehter
2015.

Within the weather enterprisdational Weather Service offices, local television
meteorologists, and national weather compaca@smonly use social mediBecause these
organizations typically have already establistiesr credibility in the eyes of many consumers,
these social mediaccouns are extensions efltablished forecast sources. However, there are
many other contributors to the social mediadssion about weath#rat do not fit this mold
This discussion is not limited to meteorologists and weather information social media accounts.
Increased discussion of a topic on social media implies increased public attention to hazardous
weatheli for example,Ripbergeret al.(2014 found 3,030,919 tweets over a 208y period that
included the word "tornado." These tweets came from 1,747,541 users with 94.4% of those users
contributing three tweets or fewer.

Some social media feedacluding many cotainingweather information, areontrolled
by automated programs insteafthumans. Edwards et al. (2Q¥dund that these "Twitterbots"
were seen by consumers as credible sources of information, but the automated programs were
seenby consumerss less iedible than humans.

The National Weather Association (NWA) and the American Meteorological Society
(AMS) have recognized television and radio meteorologists for many tyeargih certification
or "seal" programsThese seal programs are designed to ifyemteteorologists who are
committed to providing the public with accurate and timely weather information in terminology

the public can understanthe AMS seal program began in 196Kmerican Meteorological
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Society 2015), whileite NWA began issuing seats1982 (National Weather Association

2015).The AMS seal program has now been replaced by the "Certified Broadcast Meteorologist
(CBM)" program which requires a calcutbaseddegree in meteorology (American
Meteorological Society 2015prior to2014, ®aland certificatiorholders were not elated on
their online presencéhough, the NWA does acknowledge that an online presence is part of a
broadcaster's job (National Weather Association 2014b). In 2014, the NWA began a "Digital
Seal of Approval" tdhelp the public identify reliable sources of weather information online. This
program is not intended for broadcast meteorologists who also have an online presence but
instead for "weather webcasters and bloggers" outside of traditieuh (National Wether
Association 2014a, National Weather Association 2014b).

Both Twitter and Facebook have "verified" check marks that can appear on an account.
On Twitter, being "verified" ensures the identity of the udbat the person or company
tweeting § who tley say are (Twitter 20)4Earning the verified check mark does not validate
the content of the users tweets. Facebook's verified page program is similar. Facebook verifies
pages to inform users of the page's authenticity (Faceboola)2015

This paper look$o qualitatively analyze social media postings about the weather from
Facebook and Twitter to find common sources of confusion and panic from consumers of
weather informationExamples will be presented from specific storms to demonstrate that
weather cosumersstruggle to tell who is a credible source of weather information and who is
not. Characteristics of credible and not credible accounts will be discussed to establish better

practices of presenting weather information on social media.



Chapter 2

Methods

To analyze social media postings, Twitter and Facebook were perused on a daily basis
from November 6, 2014 through May 6, 2QIBbwitter and Facebook were chosen because 63
percent of users on both platforneport using the social media site to get news (Pew Research
2015. Also, 46 percent of men and 70 percent of women on Twitter regularly see posts on local
weather and traffic. On Facebook, 44 percent of men and 52 percent of women see posts on local
weathe and traffic.

On Twitter, general searches were used to find tweets. Monitoricfigity was done
through the Twitter application, Tweetdeck. Tweetdeck allows a user to create multiple feeds of
tweets based on users, searches, mentions, trendirgjfaations which are saved for later
use. Feeds for tweets including hashtags such as "#snow", "#blizzard", and "#pawx" were saved
and viewed daily in search of trends.

Additionally, more general search criteria such as "northeast weather", "Philadelphi
weather", and "meteorologist PA" unveilegrious accountthat claimed to be weather forecast
providers for Pennsylvania and the Northeast. These accounts were saved into a list to be
followed.

Similar searches for "Northeast Weather" and "Pennsyl\e@her" on Facebook
revealed Facebook pages of meteorologists and weather groups. These pages were continually

searched to monitor their activity.
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Because of the interconnectivity of social media, other tweets were discovered through

retweets on Twitter and shares on Facebook.

Posts that received an abnormally high number of interactions (shares, likes,sretweet
favorites) were noted. There wad acset number of interactions requir&ahther, posts were
compared to other posts by the same tesé&nd posts that receivadore attention than normal

After finding such posts, the content of the post was investigated. Posts with similar time
stamps werecomparedo see what other meteorologists and other weather pages were posting
about the same topic. Also, the credentials of the posterasearched.

From the collection of posts found during the span of this reseatamples were
selected to convey some of the problems present on social meelitplds discussdd the
next chaptepertain tofour distinct events or meteorological situatioasyphoon in the Pacific
OceananApril 2015 severe weatheutbreakthe posting ofaw computemmodel output, and

set of winter storms in the northeastern United States



Chapter 3

Social Media Examples

The following are some examples of social media posts that do nwatedy tell the
weather storyBetweenNovember 6, 2014ral May 6, 2015these postaere found on social
mediain reference talifferent events or meteorological situations includarigphoon in the
Pacific Ocean, an April 2015 severe weather outbreak, the posting of raw computer model

output, and a set of wier storms in the northeastern United States

Typhoon Nuri

On October 30, 2014 80 UTC, a tropical disturbance in the western Padtitned
with winds of 15 knots. As it moved west toward Asia, this tropical disturbance became Super
Typhoon Nuri with gpeak intensity on November 3, 2014 of 155 knot winds. As the system
turned back toward the east, it weakened and by November 6, 2014, the Joint Typhoon Warning

Center issued its last warning on Nuri as winds were down to 45 &mngten in Figure 1
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Figure 1: Diagram of the track of Typhoon Nuri from the Joint Typhoon Warning Center in Pearl Harbor,
Hawaii. Typhoon Nuri began as a tropical disturbance on October 30, 2014 and was last observed as a tropical storm on
November 6,2014.

The next day November 7~ ABC News (@ABC)took to Twitter to talk about Nuri.

@ABC s a verified accourdn Twitterwith 4.5 million followers.
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NEWS 2450

Alaska prepares for powerful Typhoon Nuri:
abcn.ws/1tIBKB7 - @abcnewswx

Obsaratory

;:3‘46'{2': é‘é‘:-“ii ‘@z.=

1.37 PM - 7 Nov 2014

Figure 2: November 7, 2014 1:37pm. @ABC tweets "Alaska prepares for powerfllyphoon Nuri".

Elisa Raffa (@elisa_raffa - 4h
(@ABC @abcnewswx *“remnants of Typhoon #Nuri

Sean Vela (sean_vela - 4h
“@ABC: Alaska prepares for powerful Typhoon Nuri: abcn ws/1tIBKBT -
@abcnewswx pic.twitter. com/TVIRy4wWNr" @E_Milly_Oh

View photo

Becky Elliott @\V/xBeck - 3h
(@ABC @abcnewswx It is no longer a typhoon, it will be the remnants of the
typhoon. That headline is incredibly misleading.

Tim Buckley @TimBuckleyWX - 3h
@WxBeck @ABC @abcnewswx So is the picture.

1

Dan DePodwin @WxDepo - 3h
@ABC @abcnewswx Misleading picture and incorrect science. Not a typhoon
anymore.

= Andy Wycislo @wycislo - 3h

(@WxBeck @ABC @abcnewswx No wonder people panic during weather
events. News organizations have no clue about weather and spread
falsehoods.

Figure 3: November 7, 2014After 4 hours, these tweets appear as the top commerda @ABC's tweetshownin
Figure 2. Many of the tweets comment on the misinformation in the original tweet.
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ABC News tweeted thkeadline "Alaska prepares for powerful Typhoon Nag"seen in

Figure2. But this headline was very misleading because the information was out of date.
Typhoon Nuri was no longer a typhoon, much less a "powerful Typhtofour hours, the
tweet received 36 retweets and 68 favorites. The tivaso attracted margommentsigure
3), many of which point out the misleading informatiéwn5:38pm, ABC News tweeted a
correction(Figure 4)- "Corrects: Alaska prepares for remnant3gbhoonNuri; system no
longer a typhoon." The corrective tweet receimeticeably less attention than the original
misleading tweet. The correction was retweeted 46 times and fawBitedes

ABC News (ABC - Nov 7
_ Corrects: Alaska prepares for remnants of Typhoon Nuri; system no longer a
NEWS  typhoon: abcn.ws/1tIBK87

Figure 4: November 7, 2014 5:38pm. @ABC tweets@rrection to their previous tweet (seen in Figure 1)
regarding Typhoon Nuri. This tweet shows a current image of the storm and reflects that it is no longer a typhoon.

At the same timeanother national news outl€BS This Morning
(@CBSThisMorning)was tweeting about the effects that the remnants of Super Typhoon Nuri
would have on weather in the UBhe remnantsf SuperTyphoon Nuri were moving northeast

toward Alaska. Because of theunterclockwisélow around the remaining low pressure system,
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warm air wasadvectedhorthward eastof the low, near Alaskanhancinga largeupperlevel

ridgeacross western North America, as shown in Figuusface igh pressure wiltend to
form downstream of thisdge where uppetevel convergence is favoretihe clockwisdlow

around the high will advect cooler air southward from Canada velnaghtemperatures in the

northeasbelow average.

AN

“‘d 9\03

—
o
2
©
)
2

War,,., 4i,-

Figure 5: Diagram shows the meteorological effects of a remnant typhoon moving toward Alaska. The remnant
low creates a surge of warm air north toward Alaska building a ridge there. In response to that push of warm air
northward, cold air will drop south to the ead of the ridge as the jet stream dives south.

@CBSThisMorning, aerified Twitter account with 186,000 followersvas trying to
communicate this procesSn both November, 2014 and Novembé&; 2014, the account

posted the same graphic titled "Arctic BlaBombogenesis” including the same quote from Dr.

Michio Kaku (@MichoKaku) (Figure6 and?).



CBS This Moming CESThsMoming N
"By mid week. all hell breaks loose " -- (oMichioKaku on the upcoming
#PolarVortex

ECBS

2 1 ANO&TOBOE

Figure 6: November 7, 2015 8:11am. @CBSThisMorning tweeted two identical images titled "Arctic Blast:
Bombogenesis". The tweet inclded the quote "By mid week, all hell breaks loose," attributed to @MichioKaku.

CBS This Moming BSThisMoming - Nov 8
"By mid week, all hell breaks loose." @MichioKaku on how impending
#PolarVortex will unfold: cbsn.ws/1ydBhr6

Figure 7: November8, 201511:15am. @CBSThiMorning tweeted two identical images titled "Arctic Blast:
Bombogenesis".The tweet included the quoté'By mid week, all hell breaks loose," attributed to @MichioKaku.

12
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According to Dr. Michio Kaku's website, he is "a theoretical physicist, bestselling author,

acclaimed public speaker, renowned futurist and popularizer of science." He received his Ph.D.
from the University of California Berkeley, is the-coeator of string field theory, and is a
professor of theoretical physics at the City College of New Y8kt he is not a meteorologist.
None of his credential®akes him qualified to comment on this ation Yet these tweets were
retweeted 61 times and favorited 23 times.

Also, @CBSThisMorningerroneouslyused meteorological jargon in their graphic
without definition. "Bombogenesis" is the rapid intensification sfidace low, deepening at
least 24millibars in 24 hourgNational Weather Service 2009)his term was not even the

appropriate term and seemed to be used solely to scare the public, not to inform.

Severe Weather Reports

On April 26, 2015an area of low pressufermed over northern Tes with a cold front
drapedeastof it (Figure §. Thecold frontwould moveslowly through Texagprovidinglift for
air parcels. This lift, coupled witimnstability fromsurface heating as temperatures climbed above
80°F,generatd storms throughout the day and into April, 2ZD15 Reports came in to the
National Weather Service Storm Prediction Ce(&8C)of up to baseball size hail in Texas

(Storm Prediction Center 2015)
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Figure 8: The surface chart fom the National Oceanic and Atmospheric Administration (NOAA) for April 26,
2015 shows the disturbance in Texas that would trigger hagroducing storms later that day.

One town that saw hail was Stephenville, TexXapicture of baseball sized hail was
tweeted by@DFW_ALERTS retweeted 14 times, and favorited 6 tinjEgure 9.
@DFW_ALERTSIs not a verified account and has 5,052 followAfghough it is not a verified
account, the imaggostedhas the appearance ofeal hailstone and fits with the SPC hail

reports for that day.
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DFW_Alerts CAC DF

e - @
@ Your windshields worst nightmare! Baseball sized hail SE of Stephenville,
\Sed Texas this evening via team member Braydo

s TNEAWNEE®.S

Figure 9: April 26, 2015 10:57pm. @DFW_ALERTS tweets an image of hail from Stephenville, Texas.

That same day, another picture labeled hail in Stephenville, Texas circulated social
media. It wagosted by multiple peopldaiming to be "volleyball sized haibut was nothalil.
This picture shown in Figured0and11, wasposted twice to Facebook atwice to Twitter by
4 separate individualsione of whom are meteorologisis total, the picture waliked 767 times

and shared 459 meson Facebook, and retweeted 131 times and favorited 80 times on Twitter.

E -3

B OEEE

Figure 10: Apri | 26, 2015. Facebook posts of an image claiming to be a hailstone in Stephenville, Texas. These
posts were made by Roy Williams and David May.
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Brent Sanborn
31ad I'm ot In Stephermvlie right now Who knew volieyda Jenniter
size hatl was a thing!? tephenvilie  headed towards dalias

Figure 11: April 26, 2015. Twitter posts of an image claiming to be a hailstone in Stephenville, Texas. These
images were tweeted by@BrentSanborn and@JenMFFL.

Comparing real to fake images on Twitter, the fake images received much more attention.
@BrentSanborn isot a verified account and has 368 followers. @DFW_ALERTS, who tweeted
the real picture, has more than 13 times more
retweeted 39 more times and favorited 50 more times. @JenMFFL has 1,873 followers, one third
of the followers of @DFW_ALERTS, but the fake image received 62 more retweets and 10

more favorites than the real picture.

Model Output Forecasts

In late January 201%yeather prediction models were showing a threat of sndie
mid-Atlantic a week outA low was forecasted to move through the region with enough cold air

in place to cause snovCraig Moeller is a meteorologist AtVEC, an ABCNewsaffiliate in
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Norfolk, Virginia. Moel |l er has wearrometle a bache

University of Missouri and holds a Seal from the American Meteorological Society.

E:Lég Craig Moeller 13News ¥ <& Follow

And you were worried about an inch or so
tomorrow. Check out the model (the Euro)
for next Mon!

ECMWF SNOWFALL ™™ 0l e MONDAY 11:00 PM

>

1705 oz EXCEEINITS

Figure 12: January 26, 2015 11:35am. @13CraigMoeller tweets a graphic of projected snowfall through 11pm
Monday, February 2, 2015 as forecasted by thEuropean Center for Medium-range Weather Forecasting (ECMWF).
Plotted are snowfall totals to the hundredth of an inch.

Moeller, @13CraigMoelleon Twitter,posteda snowfall forecast to Facebook and
Twitter from the European Center for Medirange Weatheforecasting (ECMWF) model.
The graphic showed snow totals to the hundredth of an inch out 180 HmuTsvitter account
is verified and has 3,759 followerdis tweet included the text "And you were worried about an
inch or so tomorrow. Check out the nebdthe Euro) for next Mon!'The tweef(Figure 12)

received 1,705 retweets and 918 favorites.
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Figure 13: January 26, 2015. Craig Moeller Wvec Meteorologist posts to Facebook a graphic of projected
snowfall through 11pm Monday,February 2, 2015 as forecasted by the European Center for Mediunange Weather
Forecasting (ECMWF). Plotted are snowfall totals to the hundredth of an inch.

Mo e | IFacebook page is verified and has 20,846 "likEke' Facebook pogFigure
13), with the text "And you were worried about an inch or so tomorrow. Check out the model
(the Euro) for next Monday! This is not a forecast but model output for snow potential next
Monday. Being 78 days out this could and probably will change several times. Timaj &&id...
you can bet we will be watching model updates from run to run over the coming week!",
receiveds,508 likes and 22,513 shares

Two hours and eleven minutes latéioeller posted another model output to Facebook
(Figure 134, this time theforecast from th&lobal Forecast System (GEShe post read "As |
said earlier when | posted the European model's snow output for next Monday, it was just that...
model output and NOT a forecast. For those of you that hate to even think about snow... che
out the GFS model's snow output for early Monday. It produces hardly any snow (little more
than a trace for Norfolk.) It is our job as meteorologists to determine which models to buy into

and which ones to disregard. Frankly, | don't put too much stcmky one specific model out
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that many days. It will be fun to watch to see if one model ‘wins' over the other, if they are both

wrong, or if the actual weather falls somewhere in between. Time will téthis'second
Facebook posdbout the threat ohew in a weekeceived 120 likes and 40 shar€smpared to
the first Facebook post of the ECMWEF, this post was liked 5388 tiesesahd shared 22473
times less yet it was the post that told the entire weather story. Trehbrespost included the

important details about the uncertainty of a snowfall forecast a week out.

E:-; Craig Moeller Wvec Meteorologist
EEr A January 26 at 1:47pm

As | said earlier when | posted the European model's snow output for next
Monday, it was just that... model output and NOT a forecast. For those of
you that hate to even think about snow... check out the GFS model's snow
output for early Monday. It produces hardly any snow (little more than a
trace for Norfolk.)

It is our job as meteorologists to determine which models to buy into and
which one's to disregard. Frankly, | don't put too much stock in any one
specific model out that many days.

It will be fun to watch to see if one model "wins" over the other, if they are
both wrong, or if the actual weather falls somewhere in between.

Time will tell...

NCEP GFS B=hourly Snowfoll [inches] =
Init: 12Z26JANZ01S == [162] hr ==> Volid Mon OGZ0IFEBZ01S {Max: 5.4} in.

-

Like - Comment - Share - % 120 L1 57 &> 40

Figure 14: January 26, 2015. Facebook post from Craig Moeller Wvec Meteorologist showing the 12z run of the
Global Forecast System (GFS). The plot postedv&lid at 162 hours, or 6z February 2, 2015, and shows 6 hourly snowfall.

The ECMWF posin Figure 1Ir ecei ved mor e attention than

snowfall poston Twitter. For comparisora snowfall forecast twedtom a different stornon

I
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February 252015 receive@7 retweets and4 favorites and anothenowfall forecastweeton

March 3, 2015 was retweeted 3 times and favoriteoh@s(Figure 14)

Figure 15: Other snowfall forecast tweets from @13CraigMoellefor comparison to the tweet in Figure 12 On
the left, a snowfall forecast tweet from February 25, 2015. On the right, a snowfall forecast tweet from March 3, 2015.

Compaing theinitial Facebook posh Figure 13 of the snowfall totals to the hundredth
of an inchto Facebook snowfall forecasts of different storms shows how out of the ordinary the
20846 likes were for Moeller. A GFS plot of snow poteragure ¥) from a different storm
with totals ranging from 0.2" to 0.8&ceived 232 shares and 1#&5.AnotherGFS plot with
snowfall accumulatiosof 1.2"-4.1" (Figure 1Y was liked 96 times and shared 127 tintas. a
different stormMoeller posted the station's forecast for snowfall contoured over the area with
snowfall ranges plottehstead of posting the model projectidrhis plot, seen in Figure8lwas
liked 51 times and shared 67 timegures 16, 17and B exenplify how the post in Figure 13

with 20846 shares was spread more than usual on FaceB80kimes more than usual



















































