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Impact-based forecasts require validation

Weather affects society: How? How much? When? Where?
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People as sensors



  

550m users (2010)
1.2bn users (2013)
1.8bn users (2016)
>2.8bn users (2022)
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Social sensing of floods in the UK
Arthur, Boulton, Shotton & Williams (2018) PLoS ONE 13(1): e0189327.



  



  

Twitter dataset: 17,828,704 tweets from 2015-2016. 
Keywords: “flood”, “flooded”, “flooding”

Flood dataset: Known flood events in England & Wales 
(Flood Forecasting Centre).

Method: Correlate Tweets per day vs Floods per day

Can we detect floods using Twitter?
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Filtering improves data quality

●  Filter by timezone (UK) and language (English)
●  Remove “bot” accounts and retweets 
●  Filter for relevance [Text-based Naive Bayes classifiers trained on 

thousands of human-annotated examples]

Filtered

Temporal correlation: Tweets per day vs Floods per day



  

Location 
inference

Why use inference?
<1% tweets have GPS coordinates
<5% tweets have bounding boxes
Inference can locate 40-70% tweets.



  

Social Sensing

Validation

Flood Forecasting Centre

Arthur, Boulton, Shotton & Williams (2018) PLoS ONE 13(1): e0189327.

Social “floodiness” normalised 
by population density.

Known floods in Flood 
Forecasting Centre database. 



  

Other case studies
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Social impacts of named storms in the UK
 

Spruce, Arthur, Williams (2020) Meteorological Applications, 27(1), e1887.

Storm Brian (2017) observed by social sensing.

Dataset: >100m tweets 
during 2017/2018 storm 
season (8 named storms)

Can we observe 
impacts of 
extreme weather?



  

Social content during Storm Brian



  



  

Sentiment by hazard (all storms)



  

Discussion (1): Known knowns

Social sensing can detect & locate extreme weather events. 

Weather impacts can be observed & characterised.

Operational value for meteorologists: situation awareness, 
impact-based forecast validation.

Celina Curry 
“Crowd”



  

Discussion (2): Known unknowns

Methods can be improved. Social media landscape always 
changing. Continual work-in-progress.

Limitations: Data volume is patchy. Data sources are few – 
mostly Twitter, others are private. Demographic bias. Noise.

Opportunities: Better impact measurement. Image and video 
content. Global reach. Automated monitoring of impacts.



  

Discussion (3): Weather and society

People will tell you everything – you just need to listen!

People talk most about impacts that are important to them.

Social sensing vs citizen science
– Social sensing: People as sensors, unsolicited, high volume, unstructured
– Citizen science: People as participants, solicited, low volume, structured

Both approaches needed to understand how weather affects people.
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