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Weather Research Project in Quebec
Using machine learning and social narratives from the past and present to explore 

changes in vulnerability and resilience over time for weather events
Funded by FRQ Audace grant



DRAW (Data Rescue: Archives and Weather)

● Goal: 
● To capture historical weather data lost to 

scientists in analogue archival records 
through a Citizen Science (crowdsourcing) 
web application and as a participatory 
archives project to address the need 
to rescue data not currently included in 
contemporary data models to build a more 
complete view of climate change 
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Vulnerability and 
resilience through 
time
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Audace FRQ Research Project: On How Vulnerabilities and Resiliencies 
change through time

● Changing societies, technology and infrastructure lead to different 
vulnerabilities and resiliencies

● Communities respond to these challenges at various levels of organization 
(geographical, governmental, philosophical, expectational)

● Studying the link between disruptive events and the underlying meteorological 
roots  using social narratives and weather data will help us move away from 
statistical thinking about extreme events towards events that have social 
impacts
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Newspaper articles as a lens for social disruption

Two time periods: 1880-1900, 2000-2020, English and French 
language newspapers

Study area: Southern Quebec

Focus: disruptive weather events

Challenge: how to define disruptive?
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Our workflow
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1. Assemble Corpus 
(Historical/Modern)

1. Identify sources and terms 
and conditions of data use
2. Determine list of filter terms
3. Extract articles in batches: 
xmls, txts, tifs and pdfs
4. Curate and store the raw 
content

2. Pre-process Corpus

1. OCR quality test (could be 
manual)
2. Automatically clean the 
articles
3. Document the cleaning 
processes, which could differ 
by platform

3. Conduct machine 
learning 

classifications

1. Pre-process text
2. Conduct unsupervised 
classifications
3. Compare results by 
language, time periods
4. Conduct semi-supervised 
classification, with boosting of 
vulnerability, resilience terms
5. Compare results by 
language, time periods

4. Compare topics to 
timelines

Topics from #3 are 
time-agnostic, ALTHOUGH we 
could look for word clusters in 
newspaper articles.



We want to get to Steps 3 & 4 but building a corpus for 
disruptive weather events has been challenging!
1) Choosing Keywords 

a) Selecting applicable terms and phrases for both French and English, historical and modern →
b) Issues with term retrievability with OCR 

2) Obtaining  the Articles

a) Licensing and copyright
b) Exporting limits and technical limitations (e.g., Internet, storage)
c) Every platform is different!

3) Turning articles into machine readable text

a) Can include secondary optical character recognition (OCR) especially for texts, PDFs, XMLs from historical 
articles (which are themselves .TIFF)

b) Error analysis of OCR

4) Extracting articles of interest

7



Keywords

- Weather-related keywords are often used 
metaphorically

- Goal is to find appropriate terms
- E.g., Using drought and storm as search terms 

produce unhelpful results.
- Filter out non-weather articles using 

combination of words
- E.g., flood AND swept away
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Using AI/ML to gain insights

Unsupervised classification (above Latent Dirichlet Allocation)

Next step: generative AI
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Another 
“mapping” 
of terms and 
their 
clustering



Building timelines of events from newspapers

● Find days when weather is in the news;
● Select the top N days; investigate the cause(s)
● Goal: Find whether there are surprises, e.g., 

unexpected events we talk about, or expected 
events we ignore.
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Ex.: Google search for “flood” in Canada in the past year

Google search for 
“inondation” in Canada



Preliminary thoughts

● Team of 4 researchers, 5 students, working on different aspects, from keyword searches, 
cleaning the text to performing AI-based searches. Stay tuned for results next year!

● Surprising/interesting findings until now:

○ Late 19th century Québec very well adapted to snowstorms

○ Weather and transportation always a concern, but it changes form: Mud was bad news in late 
19th c., vs snow/ice today

○ Modern Québec still quite well adapted, but more vulnerable due to collective electrification 
leading to dependency for heat, cooking, transport. 

○ Present-day citizens much more vulnerable to ice storms than past, for similar reasons due 
to collective dependence on electricity

○ Floods are high impact and highly disruptive in both past and present
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For information about DRAW contact Gordon Burr at gordon.burr@mcgill.ca

Please go to our website DRAW and join up. Then click on Transcribe and All 
pages to help capture all the remaining Observatory records from 1880-1900 to 
form the meteorological records dataset to link to the AI results for the Audace 
Project. Thank you!
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