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Why CCF



Two summers, two ways of telling the same crisis

Toronto Star Globe and Mail

SUMMER 1988 SUMMER 2023

Summer of '88 could be hint of the future. Scientists fear Poilievre seizes the moment on Atlantic Canada carbon-tax fears. (...) The

Same type of events, but different dominant actors and frames.

RESEARCH QUESTION

If two summer reports can read so differently, what would it take to measure climate discourse, actors and frames
across every outlet, every region, every year?



Climate framing matters,

but our measurement tools have not kept up

How issues are framed in the news shapes what publics believe,
what coalitions form, and what policies become thinkable.

ENTMAN 1993 - BoYykoFF & Boykorr 2007 - NisBeT 2009

Canadian climate discourse is fragmented, bilingual, regional. Existing
datasets cover short windows, single outlets, English only.

YouNnG & DuGAs 2011 - STODDART ET AL. 2017 - BouRsIER & LEMOR 2024

Climate communication research has documented framing dynamics
through « hand coding » of small samples, or « topic modelling » of
large but unsupervised corpora.

STECULA & MERKLEY 2019 - BoHR 2020 - TVINNEREIM & FLoTTUM 2015

No existing corpus combines multi-decade coverage, multi-outlet
breadth, bilingual EN/FR and sentence-level supervised annotation
of frames, actors, events and locations.



What this puzzle demands of a research infrastructure

0 EXTRACT EVERY ACTOR e EXTRACT EVERY FRAME e ANCHOR EVERY CLAIM

Persons, organizations, types of Economic, political, scientific, environmental, Geographic anchor (provinces, cities),

messengers (scientists, politicians, activists, health, justice, cultural, security — each with events (disasters, conferences, elections),

experts) named or quoted in every sentence. sub-categories for impacts, debate and solutions (mitigation, adaptation) and
tone. emotional tone.

RESEARCH QUESTION

Can we build a multi-decade, multi-outlet, bilingual climate corpus where every sentence has been parsed
for actors, frames, events and locations, at near-human accuracy?



Method



The CCF Database: Canadian Climate Framing
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The largest ML-annotated climate discourse corpus in Canada
Macro F1: 0.866 — Lemor, Pillod, Taylor (2025)



All 20 newspapers in the corpus, mapped

ARTICLE DENSITY BY PROVINCE 3 174 (I 104 355

Yukon 7 603

e Whitehorse Star 7 403

Alberta 37 498 .
¢ Edmonton Jourpal 12 142

o Calgary Herald gagkatchewan 7 794
1itoba 12 421

e The Star Phoenix 7 794 —
e Winnipeg Free Press 12 421

Newfoundland 5
B and Labrador 841
Quebec 45 175

o The Telegram 5 841
Montreal Gazette 9 567

La Presse 6 917

o

o

e LaPresse+ 9 548

e Le Devoir 13 685

e Journal de Montréal 5 458

1 New Brunswick 5 143
o Acadie Nouvelle 5 143

British Columbia 29 671

Ontario 104 355 |
e Vancouver Sun 17 871

e Times Colonist 11 8e@

e Globe and Mail 29 442
o National Post 20 032
e Toronto Star 46 980
L]
L]

Toronto Sun 3 174

Le Droit 4 727

Nova Scotia 10 770
e Chronicle Herald 10 770



Our method in a nutshell

Globe and Mail

March 16, 1990

Our results show that

if Amazon deforestation
continues at the present
rate, it will produce
irreversible changes in
climate, said Jagadish
Shukla, a meteorologist
at the University of
Maryland. A scientific
team including Mr. Shukla
and Carlos Nobre[...]
conducted their one-year
study using a newly
developed mathematical

model of the rainforest.

Article
266,271

Economic

Costs, benefits, impacts, sector footprint

Security

Refugees, conflict, military, disruption

Our results show that if

Amazon deforestation continues.
at the present rate, it will
produce irreversible changes

in climate, said Jagadish
Shukla, a meteorologist at

the University of Maryland.

A scientific team including

Mr. Shukla and Carlos Nobre

conducted their study [...]

Segmentation
9.2M sentences

Political

Policy, debate, positioning, opinion

Justice

Winners/losers, responsibility, vulnerability

From a single article to 9.2 million annotated sentences across 65 binary categories

Manual annotation

4,000+ sentences
65 categories

Training

BERT (EN)
CamemBERT (FR)

5-fold cross-validation

Validation

macro F1 = 0.866

Training
per category

Our results show that

Amazon deforestation
irreversible changes in
climate, said J. Shukla
a meteorologist at the

Univ. of Maryland.

A scientific team incl.

conducted their study
using a mathematical

model of the rainforest.

Classification
9.2M x 65

65 CATEGORIES ACROSS 10 FAMILIES

Scientific

Discovery, debate, skepticism, defense

Cultural

Art, events, Indigenous practices, footprint

+ Emotional tone (3) - Geographic focus (1) - Urgency (1)

5 Environmental

Habitat loss, species loss

5 Messengers

Scientists, officials, activists, experts

- NER (PER, ORG, LOC)

Msg

Msg

Sci

10

NER
PER Jagadish Shukla
PER Carlos Nobre
ORG U. of Maryland

ORG Brazilian Space Inst.
Loc Amazon

spaCy + CamemBERT
BERT-base-NER

Entities
PER - ORG - LOC

Health 3

Negative impacts, co-benefits

Events + Solutions 11

Weather, elections, protests, mitigation



65 categories, organised by frame



Annotation in practice

One sentence, four article-level variables: parent frame, two economic sub-categories, and a geographic anchor

Winnipeg Free Press * 271 JuLy 2004 + ManiToBA

« By 2050, an average summer temperature in Edmonton could be 1.5 to 4.5 °C higher than present. While Canadians may relish the warmer and

longer growing seasons and the lower winter heating costs, the downside will be raging forest fires, insect plagues and heat-

stressed livestock . »

LOCATION FRAME COSTS BENEFITS
Edmonton Economic frame Costs of climate action Benefits of climate action
Alberta eco_frame eco_cost eco_benefit

One sentence, four article-level variables: a parent frame and its two economic sub-categories, plus a geographic anchor.

Location eco_frame eco_cost eco_benefit



Three examples of questions we can answer

a REGIONAL PATTERNS e FRAME EVOLUTION

How do regional differences in fossil fuel How have thematic frames evolved across
dependence shape media coverage of nearly five decades of Canadian climate
climate change in Canada? coverage, since 1978?

e MEDIA CASCADES

Can we measure and detect a media
cascade, and gauge its effect on framing?



Applications



Evolution of thematic frames (1978-2024)

Average sentence share per frame, by year, across the full corpus
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Benefits of climae action, by province

YK
5.4%

L0 50

6.3%
5.5% 6.6%

5% Benefits of climate action 12%

Mean proportion of sentences per article, 2005-2023. Clusters reveal: Quebec — Prairies — Rest of Canada — final ranking.



What is a media cascade?

A frame propagating massively across outlets after a triggering event

Media cascade =

a topic that spreads rapidly across media and journalists, with convergence of content, an increase in coverage volume, and the arrival of new actors in the debate

16%

12%

8%

4%

‘Event cascade

\

J1 J6 JN J16 J21 J26 J31 J36 J40

Frame volume @ Participation (journalists) @ Semantic convergence @ Source concentration



Health cascade, Summer 2023
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Three takeaways

° A FIRST OF ITS KIND

The first openly released machine-learning-
annotated, pan-Canadian climate media
database, with 47 years of historical depth and
bilingual EN/FR coverage.

e QUANTITATIVE OR QUALITATIVE

The same database supports a wide range of
research questions, in quantitative and
qualitative methods alike, through a web
explorer and an open API.

o OPEN SCIENCE

Annotations, embeddings and aggregates are
openly released on Zenodo, code on GitHub.
The data explorer at data.ccf-project.ca is
open during EPSS with code EPSS2026.



Thank you!

Antoine Lemor - Alizée Pillod - Matthew Taylor

ccf-project.ca data.ccf-project.ca

EPSS2026



