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Summary. This study examines how English-language mass media frame climate hazards
through lexical choice, grammatical agency, quantification, evaluation, and epistemic qualification.
The corpus comprises 18 headlines published in 2024 by Reuters, the Associated Press, and The
Guardian, with six items from each outlet. A mixed-methods approach combines framing analysis,
critical discourse analysis, lexical frequency analysis, and binary coding across seven categories.

Keywords: climate communi- Explicit climate attribution, severity/urgency, and quantification/evidence each occur in 12 of 18
cation, climate hazards, criti- headlines (66.7%), whereas preparedness/response appears in only three (16.7%), producing an at-
cal discourse analysis, fram- tribution-response gap of 50 percentage points and an urgency-response ratio of 4.0. Reuters shows
ing, media discourse, news the strongest epistemic caution, the Associated Press emphasizes human-centred consequences, and
headlines The Guardian records the highest urgency-response ratio. Dominant frames remain relatively diverse

(normalized Shannon entropy = 0.90), but response-oriented framing is weak. The findings support
a cause-impact-response model linking climate attribution with vulnerability, institutional account-
ability, and feasible adaptation or mitigation measures.

© 2026 Earth Science Division, Azerbaijan National Academy of Sciences. All rights reserved.

1. Introduction

Climate hazards are physical events, but their public meaning is shaped through discourse. News organi-
zations influence which aspects become salient, how causal agency and vulnerability are represented, and
which responses are presented as feasible. Framing therefore contributes to defining problems, diagnosing
causes, evaluating consequences, and suggesting responses (Entman, 1993). Headlines are especially im-
portant because they condense complex events into highly salient propositions that shape the interpretation of
the accompanying report (Dor, 2003).

This communicative role has become increasingly important as climate-related extremes intensify. The
IPCC (2023) concludes that human-caused climate change has already affected weather and climate extremes
in every region, while the WMO (2025) identifies 2024 as the warmest year in the 175-year observational
record, with global mean near-surface temperature approximately 1.55+ 0.13°C above the 1850-1900 average.
Media analysis must therefore consider not only whether climate change is mentioned, but also how hazards
are connected with causation, evidence, uncertainty, vulnerability, responsibility, and action.

Previous research documents a shift away from overt climate scepticism and false balance while identify-
ing persistent differences among media systems, journalistic norms, and ideological cultures (Antilla, 2005;
Boykoff & Boykoff, 2007; Carvalho, 2007; Schéfer & Schlichting, 2014; Vu et al., 2019). Even when anthro-
pogenic climate change is accepted, headlines may emphasize scientific attribution, human consequences, ur-
gency, quantification, uncertainty, or institutional response.

Against this background, the study examines a balanced corpus of 18 climate-hazard headlines published
in 2024 by Reuters, the Associated Press (AP), and The Guardian. It investigates dominant frames, lexical and
grammatical constructions of causation and urgency, outlet-level differences, and the balance between threat-
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oriented and response-oriented communication. The study combines headline-level critical discourse analysis
with reproducible quantitative measures of frame prevalence, density, balance, and diversity.

2. Materials and methods

2.1. Research design and corpus construction

A small-corpus mixed-methods design was adopted. The empirical material consists of 18 English-lan-
guage headlines published between February and December 2024: six from Reuters, six from AP, and six from
The Guardian. Inclusion required that an item report a climate-related hazard or a scientifically attributed ex-
treme event, be published in 2024, and represent news, analysis, or explanatory reporting rather than an opinion
column. The sample covers heatwaves, floods, wildfires, drought, tropical storms, and multi-hazard summar-
ies.

The headline was selected as the unit of analysis because it is comparable across outlets and is constrained
by brevity, editorial salience, and newsworthiness. The corpus contains 230 lexical words. Table 1 presents
the balanced outlet structure and principal thematic coverage.

Table 1
Composition of the headline corpus
Outlet n Principal thematic coverage Share (%)
Reuters 6 Heat, floods, wildfire, drought, tropical storms 33.3
Associated Press 6 Heat, floods, hurricanes, multi-hazard impacts 33.3
The Guardian 6 Heat, rain/floods, global records, multi-hazard losses 33.3
Total 18 Six principal hazard groupings 100.0

Source: Author’s corpus compiled from the 2024 media items listed in the original dataset.

The equal number of headlines per outlet prevents one source from dominating the descriptive results. It
also makes outlet-level rates directly comparable because every percentage is based on the same denominator
of six headlines.

2.2. Coding framework

Each headline was manually coded for seven non-exclusive categories. A category received a value of 1
when at least one clear textual marker was present and 0 when absent. Because the categories are non-exclu-
sive, one headline could simultaneously express attribution, urgency, evidence, human impact, and response.
A separate mutually exclusive dominant-frame code was then assigned to identify the principal interpretive
emphasis. The operational framework is summarized in Table 2.

Table 2
Operational frame categories and linguistic indicators

Category Operational definition Indicative markers
climate change; climate crisis;
warming climate; made;
blame
kills; killed; deadly; people;
missing; sweltering;
destruction
extreme; devastating; worst;
red alert; impossible;

Direct link to climate change, climate crisis,

Explicit climate attribution . :
or a warming climate

Deaths, affected populations, displacement, suffering,

Human impact '
or lived consequences

Severity/urgency Language intensifying danger, scale, exceptionality,

or immediacy !
dangerous; costly
A . Numbers, studies, records, reports, or probability scientists; study; report; data;
Quantification/evidence : . L ST .
claims authorizing the proposition record; twice; 45 times
Preparedness/response Planning, adaptatlop, prepa_redness, not prep_ared;‘plans; cpmbat;
or a response imperative reminder; adaptation
Uncertainty/qualification Epistemic I|_m|ts, pr(_)t_Jabl_Ilty, unclear; fea.1r_ed; Ilkely;_ chance;
or contrastive qualification less severe; interrogative form

Panama Canal; damages;
costly; infrastructure;
economic loss
Source: Developed from Entman (1993), Fairclough (2003), Bednarek and Caple (2017), and climate-framing literature.

Material systems, trade routes, infrastructure,

Economic/infrastructure . .
or financial loss
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2.3. Quantitative measures and analytical procedure

The analysis proceeded in three stages. First, the headlines were read and coded according to Table 2.
Second, dictionary-assisted searches verified recurrent lexical markers and produced word counts. Third, the
coded patterns were interpreted through critical discourse analysis, with attention to transitivity, modality,
evaluative intensity, scientific sourcing, and the visibility of response. Six transparent measures were used.

The normalized frequency of a lexical item w per 1,000 headline words is calculated by Equation (1),
where f(w) is the observed frequency and N is the total number of words in the corpus.

NF(w) = &2

x 1000 1)

For example, the word climate occurs 14 times in a 230-word corpus: NF(climate) = (14/230) x 1000 = 60.9.
Category prevalence is calculated by Equation (2), where n(j) is the number of headlines containing cate-
gory jand n =18.

P() = 2 x 100 @)

Thus, explicit climate attribution appears in 12 headlines: P(attribution) = (12/18) x 100 = 66.7%.
Outlet-level category density measures the average number of coded category occurrences per headline.
In Equation (3), n(o,j) is the number of occurrences of category j in outlet o and n(0) is the number of headlines
from that outlet.
Z n(o,j)
n(o)

D(o) = 3)

The attribution-response gap measures the percentage-point distance between headlines haming climate
causation and headlines naming preparedness or response.

G(AR) = P(attribution) — P(response) 4)
The urgency-response ratio compares the number of severity/urgency markers with the number of prepar-

edness/response markers. The max function prevents division by zero in a replication with an outlet that con-
tains no response markers.

R(UR, 0) _ n(severity,0) (5)

max[1,n(response,o0)]

Finally, normalized Shannon entropy summarizes the diversity of the six mutually exclusive dominant
frames. In Equation (6), p(i) is the share of dominant frame i and k is the number of dominant-frame categories.
Values approach 0 when one frame dominates and 1 when all frames are equally distributed.

_ _ ZpM®InpQ@)
H(N) = D2 (6)
Because this is a single-author exploratory study, no inter-coder reliability coefficient is claimed. Trans-
parency is instead supported by explicit definitions, disclosed category counts, worked calculations, and a
corpus structure that can be independently checked.

3. Results

3.1. Overall frame prevalence

Three categories dominate the corpus: explicit climate attribution, severity/urgency, and quantification/ev-
idence each occur in 12 of 18 headlines (66.7%). Human impact appears in seven headlines (38.9%), uncer-
tainty/qualification in six (33.3%), preparedness/response in three (16.7%), and economic/infrastructural con-
sequences in two (11.1%). Table 3 provides the complete outlet comparison.

The distribution reveals a systematic asymmetry. The corpus is strong at naming climate causation, dan-
ger, and evidential authority, but weak at naming response options, responsible institutions, or adaptive capac-
ity. Readers are four times more likely to encounter an urgency marker than a response marker in the sampled
headlines.
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Table 3
Frame prevalence by outlet, n (%)
Frame category Reuters Associated Press The Guardian Total
Explicit climate attribution 4 (66.7) 5 (83.3) 3 (50.0) 12 (66.7)
Human impact 1(16.7) 4 (66.7) 2(33.3) 7(38.9)
Severity/urgency 4 (66.7) 2 (33.3) 6 (100.0) 12 (66.7)
Quantification/evidence 3 (50.0) 4 (66.7) 5 (83.3) 12 (66.7)
Preparedness/response 1(16.7) 1(16.7) 1(16.7) 3(16.7)
Uncertainty/qualification 4 (66.7) 1(16.7) 1(16.7) 6 (33.3)
Economic/infrastructure 1(16.7) 0 (0.0) 1(16.7) 2(11.1)

Note: Categories are non-exclusive; therefore, column totals exceed the number of headlines. Source: Author’s coding.

3.2. Outlet-specific patterns and derived indicators
Figure 1 visualizes the outlet differences. Reuters combines attribution with frequent epistemic qualifica-
tion; AP most consistently connects climate attribution to human-centred consequences; and The Guardian
uses severity/urgency language in all six headlines. The figure also shows that preparedness/response remains
equally rare across all outlets.

100

80 4

60

40

Headlines containing frame marker (%)

BN Reuters

Bmm Associated Press

Climate Human
attribution impact

Severity /
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Evidence /
quantification
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Fig. 1. Percentage of headlines containing each frame marker, by outlet
Source: Author’s calculations based on the 18-headline corpus.

The derived indicators in Table 4 make the imbalance more explicit. Category density is calculated from
the total number of coded occurrences in each outlet: Reuters has 18 occurrences, AP 17, and The Guardian
19. The Guardian therefore has the densest framing profile (3.17 markers per headline), while AP has the

lowest (2.83).
Table 4
Derived quantitative indicators
Category occur- . Attribution-response gap Urgency-response
Outlet s Density D(0) (D) A

Reuters 18 18/6 = 3.00 (4-1)/6 x 100 = 50.0 4/1=4.00
Associated Press 17 17/6 = 2.83 (5—1)/6 x 100 = 66.7 2/1=2.00

The Guardian 19 19/6 = 3.17 (3-1)/6 x 100 =33.3 6/1 =6.00
Overall 54 54/18 = 3.00 (12-3)/18 x 100 = 50.0 12/3 =4.00
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The overall attribution-response gap equals 50 percentage points: 66.7% of headlines name climate attrib-
ution, but only 16.7% name preparedness or response. AP records the largest attribution-response gap (66.7
points) because attribution is highly visible while response remains rare. The Guardian records the highest
urgency-response ratio (6.00), meaning that urgency markers outnumber response markers six to one. Reuters
occupies an intermediate position, whereas AP’s ratio of 2.00 reflects its stronger orientation toward human
consequences and quantification rather than uniformly intensified crisis language.

3.3. Dominant frames, lexicalization, and agency

When one dominant frame is assigned to each headline, scientific attribution leads with six items (33.3%),
followed by human consequences with five (27.8%). Uncertainty / qualification, adaptation / preparedness,
and crisis / urgency each account for two headlines (11.1%), while economic/systemic loss accounts for one
(5.6%). Substitution of these shares in Equation (6) gives H(N) = 0.901, approximately 0.90. Dominant frames
are therefore relatively diverse, even though response-oriented framing remains infrequent.

The lexical calculations support this interpretation. Climate occurs 14 times (60.9 per 1,000 words),
change eight times (34.8), heat five times (21.7), floods four times (17.4), and crisis three times (13.0). Scien-
tific authorization is signalled by study/studies four times, scientists twice, report twice, and data once. Num-
bers such as twice, 45 times, death totals, wind-speed increments, and financial losses convert abstract risk
into measurable scale.

Causal agency is frequently encoded through active transitive verbs: climate change made, climate change
doubles, climate change goosed, climate crisis exposed, and climate crisis to blame. These constructions reduce
ambiguity about the relation between anthropogenic warming and hazardous outcomes. However, climate
change often functions as an abstract grammatical actor, while fossil-fuel production, land-use decisions, in-
frastructure inequality, and regulatory choices remain backgrounded. Scientific causation is visible, but polit-
ical and institutional responsibility is only partly articulated.

4. Discussion

4.1. Convergence and outlet differentiation

Two thirds of the sampled headlines explicitly connect hazards to climate change, contrasting with earlier
coverage in which climate science was often omitted or contested (Antilla, 2005; Boykoff & Boykoff, 2007).
Nevertheless, clear outlet differences remain. Reuters emphasizes scientific authority and epistemic qualifica-
tion, AP combines attribution with measurable human consequences, while The Guardian employs the strong-
est urgency language. These differences support Carvalho’s (2007) argument that shared scientific premises
can be framed through different professional and ideological cultures.

4.2. The response deficit and climate efficacy

The most important structural imbalance is the limited visibility of response: only three headlines fore-
ground preparedness or action, producing an attribution-response gap of 50 percentage points and an urgency-
response ratio of 4.0. Repeated emphasis on danger without visible efficacy may leave audiences with little
indication of who can act or how risks can be reduced. Even within the constraints of headline writing, concise
response cues can connect urgency with preparedness, adaptation, or institutional responsibility (Nisbet, 2009).

4.3. Quantification, uncertainty, and climate justice

Quantification strengthens climate-hazard reporting by translating probability, casualties, physical
changes, and economic losses into measurable terms, although such figures require appropriate context. Reu-
ters’ frequent uncertainty markers also demonstrate that qualification does not necessarily weaken scientific
knowledge; rather, it can distinguish between event probability, intensity, frequency, and other dimensions of
risk (Painter, 2013).

Human-centred framing is strongest in AP, but vulnerability is represented mainly through immediate
consequences rather than structural inequality. A broader climate-justice perspective should also consider dif-
ferences in exposure, access to protection, infrastructure, socioeconomic conditions, and institutional respon-
sibility.

4.4. Editorial implication: a cause-impact-response model

The findings support a compact cause-impact-response model for climate-hazard reporting. The cause
component communicates the strongest available attribution evidence; impact identifies affected people and
systems; and response indicates preparedness, adaptation, mitigation, or institutional responsibility. In practi-
cal terms, climate-hazard reporting should address four questions: What happened? How is climate change
related? Who is most affected and why? What response is possible or required?
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5. Conclusion

This study examined 18 climate-hazard headlines from Reuters, the Associated Press, and The Guardian
published in 2024. Explicit climate attribution, severity/urgency, and quantification/evidence each appear in
66.7% of the sample. Reuters privileges scientific sourcing and epistemic caution, AP combines attribution
with guantified human consequences, and The Guardian uses the most intensive urgency vocabulary.

These calculations clarify the central imbalance. The corpus contains an attribution-response gap of 50
percentage points and an urgency-response ratio of 4.0. The Guardian’s ratio reaches 6.0, while AP records
the largest attribution-response gap at 66.7 points. Although dominant-frame diversity is high (normalized
Shannon entropy = 0.90), preparedness and response remain structurally underrepresented.

The study therefore recommends cause-impact-response framing that connects scientifically grounded at-
tribution with vulnerability, institutional accountability, and feasible action. The corpus is small, limited to
three English-language outlets and one calendar year, and headline analysis cannot capture article bodies, im-
ages, or audience reception. Future studies should expand the sample, compare headlines with leads and visu-
als, and apply multiple coders or computational methods. Nevertheless, the transparent coding scheme and
worked calculations provide a replicable conference-scale model for studying how climate hazards become
public discourse.
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Pezrome. B uccrnenoBaHNU paccMaTpHUBaeTCs, KaKUM 00pa3oM aHTJIOS3BIYHBIE CPECTBA MaccoBoil MHMopManuu GOpMHUPYIOT
(bpeiiMbl KTMMAaTHYECKHX YTPO3 HOCPEICTBOM JIEKCHUECKOTO BEIOOPA, FPAMMATHYECKOTO BRIPAYKEHHUSI CyObEKTHOCTH, KOJTNYECTBEHHBIX
ToKa3arelield, OEHOYHBIX CPEJCTB U AMUCTEMUYECKOH MotanpHOCTH. Kopiryc nuccmeoBanns BKIIIOYaeT 18 HOBOCTHEIX 3ar0JIOBKOB,
ory6unkoBaHHEIX B 2024 rony arentcTBamu Reuters, Associated Press n m3ganmem The Guardian, 1mo mecTh 3aroJIOBKOB OT Ka)XK[0TO
ncroynnka. CMenaHHbIH METOJONOTHYECKHH OAX0A 00beanHseT (peiiM-aHaan3, KPUTHISCKHH AUCKYpC-aHaINu3, aHaIN3 JIEKCHIe-
CKHUX YacTOT U OMHAapHOE KOAWPOBAHHE IO CeMH Kareropwsm. [Ipsmast aTpuOynus KIMMaTHYECKUX SIBICHUH M3MEHEHHIO KIIMMara,
BBIPAXKEHHE CEPbE3HOCTH M HEOTIIOKHOCTH YTPO3, @ TAKXKE UCTIOIb30BAHIE KOJIMIECTBEHHBIX TOKa3aTeeH U 10Ka3aTeIbCTB MPEICTaB-
nensl B 12 u3 18 3aronoBkoB (66,7%) 1mo kKaxk10i U3 yka3aHHBIX KaTeropuil. B To ’e BpeMs MoATroTOBKA K KIIMMAaTHIECKUM yTpo3aM H
MEpHI pearnpoBaHys YIOMHHAIOTCS JIUIIb B TPEX 3aronoBKax (16,7%). Pa3peiB Mexk My 4acTOTOM KIMMAaTHIECKOH aTpuOyLuH U OCBe-
IIEHHEM Mep pearupoBaHus cOCTaBisieT 50 MPOIEHTHBIX ITyHKTOB, 2 COOTHOIICHUE YaCTOT BBIPAKEHNS HEOTIOKHOCTH U YIOMHHAHUS
Mep pearupoBanus pocturaet 4,0. Reuters xapakrepusyercs HanboJiee BEIpaKEHHON SMNCTEMHYECKOI 0CTOPOXKHOCTEIO, Associated
Press akueHTHpyeT BHMMaHHE Ha MOCIEICTBHAX KIMMAaTHYECKHX yrpo3 A 4YelloBeka, Torna kak The Guardian nemoHcTpupyer
HauOoJIbIIIee COOTHOIICHNE YACTOT BBIP)KEHNS HEOTIOKHOCTH U OCBEILIIEHHsI Mep pearnpoBaHus. JJoMuHUpYyIomue GppeliMbl XapaKkTe-
PU3YIOTCSI OTHOCHTEINIBHO BBICOKAM pa3zHooOpaszneM (HopManu3oBanHas sHTponus [llennona = 0,90), ogHako ¢peliMupoBanue, Opu-
SHTHPOBAHHOE Ha MEpHI pearupoBaHusl, BEIpakeHo ciiabo. [TosrydeHHbIe pe3yapTaTsl 000CHOBBIBAIOT IPHMEHEHHE MOICIH «IPHYHHA—
BO3JIEHCTBHE—PEarnpOBAHIE, CBA3BIBAIONICH aTpHOyNNIO KIMMATHYECKUX SIBICHUH C ySI3BUMOCTBIO, HHCTUTYIIHOHAIBFHOH OTBET-
CTBEHHOCTBIO M IPAKTUUECKH OCYIIECTBIMBIMH MEPAaMHU aJaNTAI[X WA CMSATIEHHS ITOCIEACTBUI N3MEHEHHS KIUMaTa.
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Xiilasa. Todgiqatda ingilisdilli kiitlovi informasiya vasitslarinin iglimlo bagl: tohliikslori leksik se¢im, qrammatik subyektlik,
kamiyyat gostaricilori, giymatlondirms va epistemik ehtiyatliliq vasitasilo necs ¢argivalondirdiyi arasdirilir. Todgigat korpusu Reuters,
Associated Press vo The Guardian torsfindon 2024-cii ildo dorc edilmis, hor media qurumundan alt1 olmaqla imumilikde 18 xabor
bashigim ohato edir. Qarisiq metodoloji yanasma gorgivolondirma tohlilini, tongidi diskurs tohlilini, leksik tezlik tohlilini vo yeddi
kateqoriya {izro binar kodlasdirmani birlogdirir. iqlim doyisikliyi ilo ac1q sobab slagasinin qurulmasi, tohliikenin ciddiliyi vo tacililiyi,
elaco do kamiyyaot gostoricilori va siibutlara istinad kateqoriyalarinin hor biri 18 basligdan 12-do (66,7%) miisahids edilmigdir. Bunun
oksina olaraq, hazirliq vo cavab todbirlori yalniz ti¢ basligda (16,7%) oks olunmusdur. Noticads iglim doyisikliyi ilo sobab olagesinin
qurulmasi vo cavab todbirlarinin isiglandirilmasi arasinda 50 faiz bondi forg, tacililik va cavab tadbirlorinin geyd olunma tezliklori
arasinda isa 4,0 nishoti miioyyan edilmisdir. Reuters epistemik ehtiyatliligin on yiiksok saviyyssi ilo segilir, Associated Press iglim
tohliikalorinin insanlara tosirini 6n plana ¢ixarir, The Guardian iss tacililik vo cavab todbirlorinin geyd olunma tezliklori arasinda an
yiiksok nisbasto malikdir. Dominant ¢orgivolondirma modellori nisboton yiiksok miixtaliflik niimayis etdirse do (normallagdirilmig
Sennon entropiyasi = 0,90), cavab todbirlorino yonalmis ¢argivelondirmo zoif ifads olunmusdur. Todqiqatin naticalari iglim doyisikliyi
ilo sobob slagesinin qurulmasini hassasliq, institusional cavabdehlik, eloco do hoyata kegirilmasi miimkiin olan uygunlagsma va ya
tosirlorin azaldilmasi todbirlori ilo olagoalondiron «sobab—tosir—cavab todbirlori» modelinin tatbigini osaslandirir.
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