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Number of social media users worldwide from 2010 to 2021 (in billions)
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https://www.statista.com

https://www.statista.com/


Tue 3rd July 11:30am
British Summer Time (BST)
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8th November 2018
11am – 3pm

https://www.tweetping.net
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Floodiness grid, 64 × 64, over England and Wales on 5/12/2015 using 
(r, α, T) = (1.0, 0.15, 0.1).
Using tweets collected in 1 hour windows. White indicates no 
tweets. Colour bar units are floodiness relative to daily max. Top left: 
10am-11am. Top Right: 1pm-2pm. Bottom Left: 4pm-5pm. Bottom 
Right: 9pm-10pm.

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0189327Social Sensing Floods

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0189327


Searching for floods on Twitter…
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UK Storm Names 2017/18

Name Date named Date of impact on UK and/or 
Ireland

Aileen 12 September 2017 12 - 13 September 2017

Ex-Hurricane Ophelia 11 October 2017 (Named by NHC) 16 - 17 October 2017

Brian 19 October 2017 21 October 2017

Caroline 5 December 2017 7 December 2017

Dylan 29 December 2017 30 - 31 December 2017

Eleanor 1 January 2018 2 - 3 January 2018

Fionn (F-yunn) 16 January 2018 16 January 2018

David 17 January 2018 (Named by Meteo 
France)

18 January 2018

Georgina 23 January 2018 24 January 2018

Hector 13 June 2018 13 - 14 June 2018
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https://www.metoffice.gov.uk/barometer/uk-storm-centre

https://www.metoffice.gov.uk/barometer/uk-storm-centre/storm-aileen
https://www.metoffice.gov.uk/barometer/uk-storm-centre/ophelia
https://www.nhc.noaa.gov/
https://www.metoffice.gov.uk/barometer/uk-storm-centre/storm-brian
https://www.metoffice.gov.uk/barometer/uk-storm-centre/storm-caroline
https://www.metoffice.gov.uk/barometer/uk-storm-centre/storm-dylan
https://www.metoffice.gov.uk/barometer/uk-storm-centre/storm-eleanor
https://www.metoffice.gov.uk/barometer/uk-storm-centre/storm-fionn
https://www.metoffice.gov.uk/barometer/uk-storm-centre/storm-david
http://www.meteofrance.com/accueil
https://www.metoffice.gov.uk/barometer/uk-storm-centre/storm-georgina
https://www.metoffice.gov.uk/barometer/uk-storm-centre/storm-hector
https://www.metoffice.gov.uk/barometer/uk-storm-centre


News about Storm Hector…and trampoline troubles…. 
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Twitter

• Full Twitter database commercially available
(e.g. Twitter Developer Enterprise API)

• Some data available for free via open Twitter Application Programming 
Interface (API)

- Streaming API – up to 1% of all tweets being sent, in real time
- Search API – uses REST protocol, sample of “relevant” tweets 
based on search filter

https://developer.twitter.com/en.html

https://developer.twitter.com/en.html


Collecting Twitter Data (Tweets)
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Collect tweets using keywords:

Storm Name Collection:  storm, Ophelia, Ofelia, Opelia, Ohpelia, Opehlia, 
opheliaireland, Brian, Caroline, Dylan, Eleanor, Fionn, Fion, Georgina, 
Emma

Wind Collection: wind, gale, windstorm, hurricane
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How to locate tweets?
• Only 1% of tweets contain a ‘geotag’ – specific location 

co-ordinates
• Another 1-2% contain a ‘place’ 
• Therefore need to infer location using user location, 

place name mentioned in text or timezone

Time Zone
Geo Tag/ 

Place

User Location

Place name mentioned 
in Tweet text



- Tweets collected 16th October 2017 – 10th March 2018
- Over 35 million individual Tweets collected
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Method – relevance filter
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Bot filter

• Remove usernames 
known to be 
automated ‘Twitter 
bots’

Weather station 
filter 

• Remove tweets with 
known weather 
station structure

Irrelevant Term 
filter 

• Exclude tweets 
containing terms 
such as: ‘cook up a 
storm’, ‘wind up’, 
‘throw caution to the 
wind’, etc)

Machine learning 

• Created training 
corpus using 5000 
labelled tweet 
examples

• Apply Naïve Bayes 
algorithm to remove 
tweets based on 
training corpus
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Storm period
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Storm period
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Storm period



19

 

Wind tweets (filtered for relevance)
versus
Named storm tweets (filtered for relevance)

• Peaks in wind tweets coincide with peaks in 
named storm tweets

• Also peaks in wind tweet activity at other 
times to named storm events – are these 
‘extreme weather events’?  Or just windy 
days?
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Storm Brian Tweets 20th October 2017
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Storm Brian Tweets 21st October 2017
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Storm Brian Tweets 22nd October 2017
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Storm Brian Tweets 23rd October 2017
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Storm Brian Tweets 24th October 2017
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Storm Brian Tweets 25th October 2017



Sentiment Analysis

• Can we use social media posts to 
infer how a person feels about an 
event?

Machine Learning / Natural Language 
processing – use tweets as training 
data, assign tweet to sentiment
Lexicon based – look up to dictionary of 
sentiment words
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Paltoglou G., Thelwall M. (2017) Sensing Social Media: A Range of Approaches for Sentiment Analysis. In: Holyst J. (eds) Cyberemotions. Understanding 
Complex Systems. Springer, Cham

https://link.springer.com/chapter/10.1007/978-3-319-43639-5_6
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Measuring the Sentiment of ‘Ophelia’

Storm Period



Categorising Tweets
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Filtered tweets are manually labelled into categories:



Humour



Warnings



Disruption



Damage







Which named storms caused the most discussion on Twitter?

214730

12970 8552 3907 11872 1260 894 24227

Size of circle represents number of relevant tweets for each storm





Is the ‘social power’ of a storm determined by its name, or by the 
impacts of the weather experienced?

“[Social] power is the ability to influence or outright control the behaviour of people”1

1https://en.wikipedia.org/wiki/Power_(social_and_political)

https://en.wikipedia.org/wiki/Power_(social_and_political)


Applying model outside the UK
Searching for heavy rainfall and flooding…
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Locations with number of ‘heavy rainfall’ tweets 
above the 70th percentile on 29th April 2017
Blue indicates unusually high number of tweets 
about rainfall/flooding

Rainfall radar for the USA at 7am on 29th April 
2017
Areas shaded red were most affected by heavy 
rainfall
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http://www.wpc.ncep.noaa.gov

http://www.wpc.ncep.noaa.gov/


Thank you
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Michelle Spruce: m.spruce@exeter.ac.uk

SEDA Lab: http://sites.exeter.ac.uk/seda-lab/

mailto:m.spruce@exeter.ac.uk
http://sites.exeter.ac.uk/seda-lab/

