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scientific approach.

This paper addresses the research question: 
how can we quantify differences in modal density in 
climate change discourse? Modal density, as defined by 
Norris [2004, 2009], increases when multiple modes 
are employed in intricate ways, which enhances both 
intensity and complexity. For example, political speeches 
may increase density through high-intensity prosody 
and visuals, while scientific reports rely on complex 
data visualizations. By quantifying modal intensity and 
complexity, this study offers insights into how different 
genres of climate change communication, such as news 
reports and political speeches, balance these elements. 
This approach also aligns with Siefkes’ [2015] concept 
of intersemiosis, which involves intermodal relation 
types and “context-sensitive influences between different 
strata of semiotic modes”. Intersemiosis captures “the 
processes through which semiotic modes influence one 
another and shape the formal, semantic, and/or stylistic 
structure of a multimodal text in a definable way” [2015: 
117], underscoring the importance of examining these 
interactions rather than treating modes independently.

The study uses a mixed-methods approach, drawing 
on the NewsScape corpus from UCLA’s NewsScape 
Library, to analyze shifts in modal intensity and 
complexity across genres. This analysis helps explore the 
relationship between modal density and communicative 
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This paper examines modal density, a concept introduced in Discourse Analysis by Norris [2004, 
2009], in news media. Modal density combines intensity (modal prominence) and complexity 
(modal interactions), and is believed to vary across media genres and speech acts in climate change 
communication. Using data from UCLA’s NewsScape corpus, 500 short video clips from genres such 
as news reports, talk shows, weather forecasts and political speeches were analyzed. The study 
measured modal intensity and complexity across speech, prosody, and visual resources. Findings 
highlight differences across genres and speech acts, offering insights into multimodal strategies that 
promote public engagement with climate change. The study also introduces a quantitative method 
to compare modal density across genres, which improves our understanding of ecological discourse.
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Introduction
Climate change discourse is complex and 

multidimensional, as it engages scientific, political, 
social, and ethical perspectives [Fløttum, 2014]. It shapes 
public opinion, influences policy, mobilizes action, and 
requires communication to connect with audiences 
emotionally, scientifically, and ethically [Taylor, 2013; 
Kumpu, 2022]. While grounded in a scientific narrative 
on causes and impacts [Dryzek, 2006], the strategies 
used to convey this narrative vary across media and 
genres that “define communicative purposes” [Bateman 
et al., 2017: 131]. In Bateman’s framework, genres are 
not merely textual categories but socially recognised 
communicative configurations: they represent 
conventionalised, structured solutions developed by a 
community to accomplish a specific communicative 
task. As such, each genre orchestrates rhetorical strategies 
across the semiotic resources afforded by its medium, 
simultaneously pursuing its communicative goals and 
signalling its own identity to its audience [Bateman, 
2008]1. To understand the effectiveness of climate 
change discourse, attention must be paid to how it is 
delivered through speech, visuals, and prosody, which 
shape its impact. Research in multimodal discourse 
analysis (MDA) has explored how different modes 
contribute to communication [Norris, 2004, 2009], 
but the concept of modal density—combining modal 
intensity and complexity—remains underutilized in this 

______________________
1See also the Glossary of multimodal terms: Genre. (n.d.). Retrieved from https://multimodalityglossary.wordpress.com/genre/ (last 
accessed November 12, 2025).
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effectiveness. Modal configurations that balance 
intensity and complexity may better engage and inform 
audiences. Political speeches with emotionally charged 
language and visuals may drive urgency, while scientific 
discourse may focus on complexity. This research is 
part of a broader project on climate change discourse, 
including studies on discourse styles [Ferré, 2024] and 
metaphors in visual communication, with a particular 
focus on climate change and COVID-19 [Ferré & 
Attou, 2025], a study that was very much in line with 
Dancygier [2023]. Together, these studies aim to provide 
a comprehensive understanding of how linguistic and 
visual strategies shape public perception and action on 
climate change.

Modal density

Norris’ [2004, 2009] concept of modal density refers 
to the intensity and presence of different modes (e.g., 
visual, textual, gestural) in a communicative context. It 
shows how modes contribute to overall meaning. This 
contrasts with Kress and van Leeuwen’s visual grammar 
[1990], which focuses on semiotic choices like colour 
and composition in visual modes. While Kress and van 
Leeuwen examine individual modes, Norris emphasizes 
their interaction and cumulative impact on multimodal 
texts. Other approaches, such as Bateman’s multimodal 
interactional analysis [2008], focus more on syntactic 
relationships between modes, often with less attention 
to overall modal density.

Norris defines modal density as a combination of 
modal intensity (the strength of a mode) and modal 
complexity (the intricacy of interaction between modes). 
Although early research was primarily qualitative, recent 
advances call for more systematic, quantitative measures 
of these features across multimodal corpora and genres.

Quantitative methods are increasingly used to 
analyse multimodal elements objectively. For instance, 
Pagel et al. [2024] developed tools to assess prosodic 
prominence in speech using acoustic analysis with 
software like Praat [Boersma and Weenink, 2022], while 
Bezemer and Kress [2009] explored visual complexity in 
educational media. However, few studies have combined 
these metrics into a unified measure of modal density 
across modes.

This study aims to fill that gap by offering a 
quantitative method for the measurement of modal 
density. Adopting the perspective of multimodal 
analysis, it quantifies modal intensity and complexity 

using a scoring system for speech, prosody, and visual 
elements. For intensity, we include measures like 
prosodic emphasis and frequency of high-degree words, 
while complexity is assessed through technical language, 
visual layering, and gestural intricacy. We calculate 
modal density scores for each mode and compare them 
across genres and speech acts.

Building on Norris’ framework, this research 
integrates quantitative methods to compare modal 
density across larger media corpora. This enhances the 
objectivity of multimodal analysis and offers insights 
into how multimodal features are strategically used in 
climate change communication. The study elaborates on 
modal density features in speech, prosody, and visuals, 
drawing from prior work on salience [Landragin, 2011; 
Boswijk and Coler, 2020; Ferré, 2014, 2024], which 
directly influences modal density.

Modal density in speech

Speech can vary in intensity in several ways. 
Semantically, using gradable adjectives and adverbs that 
express a high degree (e.g., very, extremely) or quantifiers 
(e.g., more, a lot of, many) adds intensity. Certain modal 
auxiliaries, such as can, must, will, and the emphatic 
auxiliary do, convey higher certainty and increase modal 
intensity compared to modals like may, might, or should. 
For example, must is often used in persuasive writing to 
convince the audience [Hansen, 2018]. Additionally, 
including precise dates and figures strengthens 
statements and boosts speech intensity.

Example 1 below, with no quantifiers, degree 
adjectives/adverbs, modal auxiliaries, or precise figures, 
is far less intense than Example 2. In Example 2, modal 
auxiliary will indicates a high degree of certainty, while 
more, global, and the figure 55 add precision and amplify 
intensity.

(1) This guy may be concerned about global
warming because he is drooping2.

(2016-12-12_1900US_FOX-News_Americas_News_
HQ)³

(2) The agreement will take effect when it’s ratified
by 55 dignitaries that account for 55 % or more of global 
greenhouse gas emissions.
(2016-09-22_1300_US_KCET_Newsroom_Tokyo)

Speech may also vary in terms of complexity. A 
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higher complexity is achieved with complex syntactic 
structure (sentences that combine at least two clauses), 
but also with the use of technical words and acronyms, 
which are less transparent than other speech items and 
often require a definition of some sort. The presence of 
reported speech also introduces more complexity since it 
highlights several enunciative sources and increases the 
linguistic polyphony of the message [Fløttum, 2010]. 
Finally, metaphors have been described as mappings 
between two domains: a source and a target domain 
[Lakoff and Johnson, 2003], and can be considered more 
complex from a cognitive point of view. This is the case 
in Example 3 for instance, in which the ARGUMENT 
IS WAR metaphor is referred to with the mention of the 
word battle.

(3) But in the northwest, there’s an important battle
over a carbon tax ballot initiative in Washington State 
next month.

(2016-10-21_0100_US_KOCE_The_PBS_Newshour)

Modal density in prosody

Higher intensity may also be achieved in speech 
under the form of specific prosodic constructs. The 
largest part of our linguistic messages is uttered in what 
is understood as broad focus. The whole utterance is 
then considered as relevant in the activation state of 
listeners. Broad focus is generally marked in statements 
by a regularly decreasing pitch and intensity, a final 
falling tone, and the last syllable of the Intonation Phrase 
(IP) is usually longer too [Féry, 2001; Wells, 2006]. In 
contrast, only part of the linguistic message is considered 
as relevant in the activation state of listeners or as more 
important speech content in narrow focus. There is 
some emphasis on this particular part of speech, which 
is characterized by higher intensity and pitch [Brenier 
et al., 2005; Herment-Dujardin and Hirst, 2002; Pagel 
et al., 2024]. The syllables under emphatic stress are 
generally lengthened especially their onsets [Astésano 
et al., 2004]. The more emphatic stresses an utterance 
contains, the more intense the message. Example 4 
is uttered with two emphatic stresses on change and 
on platform, as shown in Figure 1 that presents the 
pitch contour of the utterance designed in the speech 

analysis tool Praat. The compound climate change is 
preceded by a silent pause which contributes to the 
perceived emphasis [Strangert, 2003] but only change 
is uttered with a large falling-rising contour. At the end 
of the utterance, the large falling contour on the word 
platform, which begins at a higher pitch than the rest 
of the utterance, also contributes to the perception of 
emphasis.

(4) Ivanka Trump wants to make climate
change part of her platform.

(2016-12-22_0837_US_KNBC_Late_Night_
With_Seth_Meyers_442-453)

Figure 1 – Waveform, pitch curve and transcription 
of Example 4 with Praat (Boersma and Weenink, 
2022)

Utterances are frequently uttered with more than 
one emphatic stress (especially in complex sentences) 
using a speech style which is quite common in news 
reports [Rodero, 2013]. Some utterances show an even 
higher degree of emphasis as speakers adopt a particular 
speech rhythm called beat prosody. Simon and Grobet 
[2005, p. 16] define beat prosody as showing the 
following acoustic features:

• Recurring prominent syllables perceived as
isochronous (identical intervals);

• A higher ratio of stressed to unstressed syllables;
• Sometimes slower speech rate, though not

always.

The utterance in Example 5 illustrates what is 
meant by beat prosody. Slanted lines in the transcription 
of the example indicate IP boundaries and pitch accents 
are marked with capital letters. At the beginning of the 
sentence, IPs align with syntactic grouping so that « it 
will take vast investment » and « to avoid tragedies like 
this » have a respective duration of 1.757 and 1.597 sec. 
The speaker then adopts much shorter IPs, ranging in 
duration from 0.356 to 0.823 sec, and chunks his speech 

______________________
1The speaker is referring to a snowman.
2Each example is systematically followed by its reference in the corpus.
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into two to four-syllable units. Four out of the five IPs 
involved are even followed by silent pauses which also 
play a role in the perception of emphasis. This part of 
the sentence—transcribed in square brackets—gives 
the impression that each lexical item is emphasized with 
significant stress. Following this, the speaker returns to 
his original rhythm on « it is still raining », which lasts 
1.167 sec.

(5) / Experts WARN / it will take VAST investment
/ to avoid tragedies like THIS / [if the PAttern / of 
exTREME / WEAther / conTInues, / and toDAY] / it 
is still RAIning. /

(2016-08-04_0100_UK_KCET_BBC_World_
News_1157-1174)

2002; Krahmer and Swerts, 2007; Swerts and Krahmer, 
2008, 2010]. Hand beats play a similar role [Prieto Vives 
et al. 2018; Swerts and Krahmer 2007], while pointing 
gestures, as demonstrated by Edeline and Klinkenberg 
[2021], are also associated with the expression of 
emphasis. However, whereas beats emphasize particular 
elements of speech, pointing gestures highlight specific 
locations or concrete referents within that space. These 
two non-representational gesture types, therefore, add 
intensity to the speech content.

In Example 6 below, the speaker performs two beat 
gestures with his right hand, as illustrated in Figure 3, 
which shows the beginning and end of the first beat 
stroke, e.g. the relevant part of a hand gesture (Kendon, 
2004). The second gesture mirrors the first, and together, 
they highlight the contrast between the carbon tax and 
the estate tax in the speaker’s sentence. However, the two 
gestures do not add any semantic content.

Figure 2 – Rhythmic pattern illustrating beat 
prosody in Example 5 analysed in Praat (Boersma 
and Weenink 2022, top: waveform, middle: 
spectrogram and pitch curve, bottom: transcription 
and duration of IPs)

Turning to prosodic complexity, the utterance 
quoted above in Example 4 also shows complexity in 
pitch contours. The default pattern for statements 
uttered in a single IP is to have a final falling contour. 
However, a sentence may be uttered with more than one 
IP. In this case, a series of falling contours indicate that 
the IPs are to be considered as independent from one 
another, whereas a rising contour at the end of one IP 
of the utterance indicates dependency [Wells, 2006]. 
This was the case in Example 4 which can therefore be 
considered as being complex in terms of prosody as well 
as intense.

Modal density in gestures and visuals

Gestures and visuals finally also contribute to modal 
density and can add weight to intensity or complexity. 
Greater intensity is conveyed through the use of three 
types of bodily movements: head beats and eyebrow 
raises have been shown to highlight speech items and to 
make them perceived as more prominent in the speech 
flow than the rest of the utterance [Al Moubayed et al., 
2010; Dohen and Lœvenbruck, 2009; Krahmer et al., 

(a)Beginning of beat
gesture stroke

(b)End of beat gesture
stroke

Figure 3 – Non-representational gesture in a political 
debate (Example 6)

(6) Somebody in the far right could say, gee, I’d love
[a carbon tax]BEAT1 as long as we use it [to reduce the 
estate tax]BEAT2.

( 2 0 1 6 - 1 0 - 2 1 _ 0 1 0 0 _ U S _ K O C E _ T h e _ P B S _
Newshour_3093-3099)

Representational gestures, which represent some 
aspects of the objects or actions depicted, add complexity 
to the message. The affordances of the gestural semiotic 
mode convey information absent in speech, ensuring 
that gesture and speech are never entirely redundant, 
even when they express the duplicate linguistic content.

In Example 7 below, the speaker performs two 
representational gestures. He first draws his index and 
thumb fingers together to depict a very small quantity, 
and then opens up both his arms to depict an extremely 
large quantity. The two gestures present a stark contrast 
in size and are not redundant with speech. They add 
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modal complexity to the speaker’s discourse and serve 
his denial of the effects of climate change.

(7) The hysteria over global warming—it should be
[this..., you know, a little bit like this]G1. [It’s like this]
G2.
(2016-12-21_2200_US_FOX-News_The_Five_1775.03-
1786)

host is visible  and this can be considered as presenting a 
very low degree of visual complexity.

Data and methodology

Corpus

This study uses data from UCLA’s NewsScape 
corpus, part of the Distributed Little Red Hen LabTM, 
co-directed by Francis Steen and Mark Turner. The 
corpus contains over 200 million words from transcribed 
television broadcasts like news, talk shows, political 
speeches, and weather forecasts. For this analysis, 500 
video clips each showing a sentence relevant to climate 
change discourse were selected using keywords such as 
climate change, global warming, and extreme weather. 
Using CQPweb [Hardie, 2012] (Figure 7), the clips 
were cleaned of duplicates and irrelevant content, then 
exported for annotation with Uhrig’s [2018] Rapid 
Annotator (Figure 8). Research suggests that brief, 
focused video segments align with the average attention 
span and cognitive processing abilities, which enables 
viewers to process and integrate information more 
effectively [Guo et al., 2014; Mayer, 2009]. The choice 
of short clips was therefore motivated by the need to 
align with this attention span while still capturing salient 
moments for multimodal analysis.

Annotation p ocess

The 500 clips were annotated across three semiotic 
modes: speech, prosody, and visuals. Each clip was coded 
for various features that contribute to modal intensity 
and modal complexity. The annotations followed a 

(a)Representational
gesture 1

Figure 4 – Representational gestures in a political 
debate (Example 7)

In television programs, other visual resources may 
also be used to add complexity to speech: text boxes, 
graphs, still images, and video clips. Figure 5 presents 
quite a good example of visual complexity. In the top-
left corner of the screen is a still image of Barack Obama 
standing before a group of people. The text in white 
on the picture summarises the topic, which is further 
elaborated in the blue box at the bottom of the screen, 
while the red text box announces forthcoming topics 
in the news report. The middle section of the screen is 
primarily occupied by a video clip of drilling platforms 
at sea, in line with the current topic, while the host is 
visible on the right side of the screen. This Figure, in 
which the screen is visually saturated with information, 
presents a stark contrast with Figure 6, in which only the 

Figure 5 – High visual complexity in a news report 
(2016-1221_2100_US_MSNBC_ MSNBC_Live_
With_Steve_Kornacki)

Figure 6 – Low visual complexity in a debate on 
climate change (2016-0908 _0100_US_KOCE_The_
PBS_Newshour)

(b)Representational
gesture 2

______________________
4With the exception of the channel logo which appears in nearly all the videos in the corpus and was excluded from the study.
5<http://redhenlab.org> [last accessed January 2, 2025].
6These were the only genres available in the corpus for the search hits used as material in the present study, although other genres would have been of interest as well. In a previous study 
[Ferré, 2023], various online videos such as TED Talks and educational materials were used; however, such sources are difficult to integrate into a quantitative approach because they do not 
yield a sufficiently high number of comparable occurrences for patterns to emerge and because they cannot be annotated with the tools used here.
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predefined coding scheme that assigned specific values 
to each feature of interest. These values are detailed in 
Table 1 in the appendix.

Quanti ying Modal Intensity

Modal intensity, which once again refers to 
the prominence or strength of a particular mode, is 
quantified in this study using the following criteria, 
defined in a previous qualitative study mentioned before 
[Ferré, 2024]:

Speech: Intensity in speech was measured through 
the use of high-degree words (e.g., more, very, extremely), 
modal auxiliaries (e.g., must, will), and specific figures or 
dates that provide precision and assertiveness. For each 
occurrence of these elements, a score of 1 was assigned. 
For instance, the sentence «55 countries will ratify the 
agreement» would receive a score of 1 for the modal 
auxiliary will and 1 for the specific figure 55.

Prosody: Prosodic intensity was measured based on 
the perception of emphatic stress, with increasing levels 
assigned according to the number and prominence of 
emphatic stresses. Sentences with no emphatic stress 
were scored 0, sentences with one emphatic stress 
scored 1, two emphatic stresses scored 2, and so on. 
Additionally, beat prosody (a series of emphatic stresses 
in speech) was given the highest score of 3.

Visuals: Visual intensity was quantified by assessing 
the presence of head beats, eyebrow raises, and non-
representational gestures (e.g., points and beats), each 
contributing to the prominence of the visual mode. 
Each gesture or bodily emphasis counted as 1 point, 
and a higher cumulative score indicated greater visual 
intensity.

Quanti ying Modal Complexity

As already said above, modal complexity refers 
to the intricacy of the interaction between modes and 
therefore contributes to the cognitive effort required 
to process the discourse. It was measured using the 
following features:

Speech: Complexity was determined by syntactic 
structure; simple sentences (containing one clause) were 
scored 0, and complex sentences (containing multiple 
clauses or embedded structures) were scored 1. The 
presence of technical terms, acronyms, or metaphors 
also contributed to higher complexity scores, with each 
technical or metaphorical element contributing 1 point.

Prosody: Prosodic complexity was measured based 
on pitch contours and the use of multiple IPs. Simple 
falling or rising contours were scored 0, while more 
complex combinations of rising and falling contours 
across multiple IPs were scored 1 or 2, depending on the 
level of intricacy.

Visuals: Visual complexity was assessed based on 
the use of representational gestures (e.g., gestures that 
visually depict concrete or abstract concepts like global 
warming), text overlays (e.g., graphs, diagrams, or 
captions that accompany the visual content), and the 
presence of multiple visual layers (e.g., video clips, still 
images, and text simultaneously). Each representational 
gesture, text box, or additional visual layer added 1 point 
to the visual complexity score.

Aggregation of Modal Density S ores

After individual scores for intensity and complexity 
in each mode were assigned, they were aggregated to 
produce a total modal density score for each short 
video clip. This was done separately for intensity 
and complexity in each mode, and then combined to 
produce an overall modal density score. For example, if a 
video clip had the following scores:

— Speech intensity: 3	 — Speech complexity: 2
— Prosodic intensity: 2	 — Prosodic complexity: 1
— Visual intensity: 1	 — Visual complexity: 3

Figure 7 – The NewsScape query concordancer 
shown in CQPweb (Hardie, 2012) for the corpus 
collected by the Distributed Little Red Hen Lab

Figure 8 – The rapid annotator developed by Uhrig 
(2018) for the Distributed Little Red Hen Lab
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The total intensity score would be 3 + 2 + 1 = 6, and 
the total complexity score would be 2 + 1 + 3 = 6. The 
final modal density score for the clip would then be the 
sum of both, resulting in 12.

In MDA, no single mode is inherently more 
important or takes precedence over another. Each 
mode—whether visual, textual, or prosodic— 
contributes uniquely to the overall communicative 
meaning. In this study, the scoring system for modal 
intensity and complexity does not assign greater weight 
to any specific mode; rather, it evaluates how modes 
interact and contribute to the message’s overall impact. 
This approach reflects the MDA principle, in which 
meaning emerges from the interplay between modes 
rather than from any single mode in isolation. Thus, the 
scoring system ensures that all modes are considered in 
their respective roles without prioritizing one over the 
other, which is in line with Adami [2017]. 

Results

The Kruskal-Wallis tests conducted on the data 
showed significant differences in overall modal density 
across both genres (p < 0.01) and speech acts (p < 
0.01). This confirms that the interaction between 
intensity and complexity is genre-specific and reflects 
the communicative goals of different discourse types. 
Pairwise comparisons further demonstrated that 
political speeches had significantly higher intensity 
scores compared to news reports (p = 0.002), while 
narratives consistently outscored fact statements in both 
complexity and intensity (p = 0.001). This is shown in 
the boxplots and graphs in Figures 9-13, while scores are 
given in Tables 2 & 3.

Modal Density Across Genres

News reports exhibited high modal complexity but 
lower modal intensity, with a total modal density score 
of 7.0. This is attributed to the detailed explanations 
and the frequent use of technical terms and visual aids 
such as graphs and charts. While the content is complex, 
the intensity—both prosodic and visual—is moderate, 
as news broadcasts often aim for neutrality and avoid 
emotional appeals.

Political Speeches: Political speeches demonstrated 
similar levels of modal intensity and complexity, with 
a total modal density score of 7.0. The frequent use 
of emphatic stress caused the elevated intensity, high-

degree modal auxiliaries (e.g., must, will), and gestures 
such as hand beats and head movements. However, 
political speeches also maintained moderate complexity, 
balancing the need for urgency and emotion with 
sufficient detail.

Talk Shows: With a total modal density score of 
7.2, talk shows exhibited moderate visual intensity, 
as indicated by a 1.7 score for visuals. This reflects the 
dynamic use of gestures and facial expressions typical of 
the genre. However, the overall complexity was moderate, 
with a modal complexity score of 3.6. While talk shows 
aim to engage and entertain the audience, the complexity 
remains relatively low, as the discussions often focus on 
conversational, rather than deeply analytical, content. 
This balance between interaction and entertainment 
results in moderate complexity across speech, prosody, 
and visuals.

Weather forecasts displayed moderate modal 
complexity (score of 3.7) and relatively low modal 
intensity (score of 2.7), with a total modal density of 6.4. 
This reflects their data-focused, straightforward nature, 
which often relies on visual elements such as maps and 
charts to convey weather patterns. Since they deliver 
factual information, the intensity—both prosodic 
and visual—remains relatively low, as indicated by the 
1.3 score for prosody and 1.0 for visuals. This suggests 
that while extreme weather events may be covered, the 
goal of weather forecasts is to maintain neutrality. They 
thus avoid dramatic or overly persuasive tones, even 
when they address significant events such as storms or 
heatwaves, often linked to climate change.

In sum, these results illustrate how modal density 
shifts across genres. Weather forecasts emphasize 
moderate complexity (3.7) through the use of visual 
aids like maps and charts, but maintain lower intensity 
(2.7), as they focus on delivering clear and factual 
information. News reports, on the other hand, prioritize 
high complexity (4.1) but with moderate intensity (2.9). 
These programs offer detailed explanations and maintain 
a neutral tone. Political speeches balance both intensity 
(3.4) and complexity (3.6), evoking urgency and 
emotional responses, while still delivering a moderate 
level of detail. Talk shows, similarly, strike a balance 
between moderate complexity (3.6) and visual intensity 
(3.6), using dynamic visuals, gestures, and conversational 
styles to captivate and engage their audience.
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Modal Density Across Speech Acts

The study also found notable differences in modal 
density across various speech acts as shown in Table 3 
in the Appendix, which illustrates how communicative 
objectives influence the interaction between intensity 
and complexity. While not all speech acts will be described 
in detail, the focus will be on the most significant ones, 
which highlight major patterns in how modal density 
operates across different communicative contexts.

Contradiction has one of the highest modal density 
scores (7.1), which is composed of a modal complexity 
score of 4.2 and a modal intensity score of 2.9. This 
high density reflects the intricate interaction of modes 
used when contradictions are expressed, as they often 
involve complex language, multiple enunciative sources, 
nuanced prosodic patterns, and visual elements such 
as facial expressions or gestures to emphasize opposing 
viewpoints. The greater complexity stems from the 
need to articulate and balance contrasting ideas, while 
the moderate intensity underscores the importance 
of highlighting these opposing perspectives without 
overwhelming the listener.

Figure 9 – Differences in overall intensity between 
genres in the NewsScape corpus

Figure 10 – Differences in overall complexity 
between genres in the NewsScape corpus

Narrative speech acts demonstrated a high overall 
modal density, with a total score of 7.3, largely due to 
their use of complex sentence structures, technical 
language, and representational gestures that enrich 
the narrative. These elements, combined with the 
use of visual aids such as video clips, increased both 
intensity and complexity. Narration can be considered 
a highly informative speech act. The complexity score 
for narration was 4.4, with notable contributions 
from speech (1.6), prosody (1.5), and visuals (1.3). 
The intensity score was 2.9, with speech and prosody 
contributing 0.9 and 1.2, respectively, while visuals 
played a smaller role. 

Incitative speech acts, such as calls to action in 
political speeches, had a total modal density of 6.4. 
These acts were marked by moderate intensity, driven 
by emotionally charged language, emphatic stress, and 
gestures intended to motivate the audience. While 
complexity was slightly lower, reflecting a focus on 
urging immediate action rather than providing detailed 
explanations, the overall balance of intensity and 
complexity made the incitations effective at prompting 
engagement. It is surprising that these speech acts are 
not more intense, given their potential to drive action 
and influence audiences, yet they still maintain a 
significant impact with their measured use of intensity 
and complexity.

Descriptive speech acts had a mean modal density 
of 7.0. These acts were characterized by moderate 
complexity, driven by detailed language, clear structure, 
and often accompanied by visuals to enhance the imagery. 
While the intensity was lower than that of other speech 
acts, rich descriptions effectively convey information 
and create vivid mental images for the audience. 

Figure 11 – Differences in overall intensity between 
speech acts in the NewsScape corpus
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Figure 12 – Differences in overall complexity 
between speech acts in the NewsScape corpus

(a) Mean genre intensity
scores

(c) Mean speech act
intensity scores

Discussion

The results of this study highlight modal density as 
a key factor in shaping climate change discourse across 
different genres and speech acts. This research thus 
offers objective insights into how multimodal elements 
interact to create discourse that is both informative 
and persuasive. This approach is particularly relevant 
in climate change communication, where effective 
discourse can influence public understanding, 
engagement, and action.

The differences in modal density across speech acts 
highlight how intensity (Figure 11) and complexity 
(Figure 12) are strategically deployed to achieve various 
communicative goals. 

(b) Mean genre
complexity scores

(d)Mean speech act
complexity scores

Figure 13 – Mean intensity and complexity scores 
across genres and speech acts

Genre-Based Discourse Strategies in 
Climate Change Communicatio

In climate change discourse, it is crucial to balance 
modal intensity (emotional strength) and modal 
complexity (informational richness). High-intensity 
messages create urgency, while high-complexity 
ones add credibility. This balance is vital to counter 
misinformation, emotional fatigue, and the complexity 
of climate science.

Political speeches and activist messages use a strategic 
blend of intensity and complexity to emphasize urgency 
while maintaining credibility. Emotional language, stress, 
and gestures aim to evoke responsibility or hope, but 
excessive emotion tends to reduce credibility. Balancing 
these dimensions is important to both incite audiences 
to act without alienating them.

Weather forecasts, with lower intensity, present 
extreme weather visually, associating it with climate 
change. They focus on clear, factual visuals like maps 
which ensures they remain informational rather than 
persuasive. While their emotional impact is subtle, the 
dramatic visuals can still raise awareness of climate risks.

News reports prioritize high complexity with lower 
intensity, as they use technical language and visuals 
like graphs to inform and educate. Their focus on 
neutrality limits emotional appeal but is crucial against 
misinformation. To boost engagement, these reports 
may need to be supplemented by more emotionally 
engaging content.

Talk shows offer moderate intensity and complexity, 
making climate change accessible through conversational 
formats. They blend relatable dialogue with visuals, and 
thus bridge the gap between purely informative and 
emotionally charged discourse.

Modal density needs to be adapted to context and 
audience in order to overcome feelings of disengagement 
and skepticism. The study suggests that different genres, 
from high-intensity political speeches to fact-driven 
news reports, play complementary roles in mobilizing 
effective climate responses.

Implications or Various Speech Acts

A central challenge in climate change communication 
consists in overcoming public disengagement. Overly 
complex messages may alienate audiences, while overly 
emotional ones may provoke skepticism, which is why a 
good balance is preferable.
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Narratives are particularly effective as they balance 
intensity and complexity, and score high in modal 
density. Documentaries and public awareness campaigns 
use relatable narratives grounded in scientific facts to 
draw people into the discussion.

Contradictions in climate change discourse, which 
emphasize opposing viewpoints, often reflect moderate 
modal density, marked by complex interactions of 
language, multiple enunciative sources, and multimodal 
elements.

Incitative messages, conveyed by political speeches 
or social media advocacy, rely on moderate intensity 
to motivate action. However, oversimplification can 
alienate informed audiences, so balancing emotional 
appeal with scientific detail is important.

Descriptive messages show moderate intensity to 
present detailed information in an accessible way. By 
balancing clear language and relevant visuals, these 
messages help convey complex concepts without 
overwhelming the audience.

Conclusion

This study has demonstrated the value of 
quantifying modal density, defined by Norris [2004, 
2009] as the interaction of modal intensity (strength of 
a mode) and modal complexity (intricacy of multimodal 
interaction). This is especially relevant in climate change 
discourse. The study presented a quantitative framework 
that sheds light on how multimodal constructs function 
across genres and speech acts in climate communication. 
Results showed that varying levels of intensity and 
complexity are strategically used across media to 
engage, inform, and persuade. This approach provides 
a more objective understanding of how climate change 
discourse shapes public perception and action.

The study applied quantitative measures in MDA, 
which goes beyond subjective discourse interpretations. 
Scores for intensity and complexity in each semiotic 
mode (speech, prosody, visuals) were aggregated into a 
modal density score, enabling systematic comparisons 
of discourse styles. This precise analysis of how modes 
combine to achieve communicative goals complements 
previous qualitative work [Ferré, 2024].

Understanding the intricacies of modal density 
in terms of intensity and complexity can improve 
communication strategies. The study highlights that 
balanced high modal density makes climate change 

discourse more engaging, while imbalances between 
intensity and complexity can reduce its effectiveness. 
Too much intensity can oversimplify the message, while 
too much complexity can make it overly technical and 
fail to capture attention. Achieving the right balance is 
therefore essential for effective communication.

Quantifying the contributions of semiotic modes 
provides a better understanding of multimodal 
constructs and opens new research avenues in MDA 
that may apply to high-stakes communication, such as 
public health or political campaigns. Future refinements, 
such as automated tools for measuring prosodic and 
visual features, could enable larger-scale analyses, while 
expanding datasets to include diverse media genres and 
additional parameters that might be introduced into the 
study (such as colour or sentence length). They would 
also provide insights into how modal density adapts to 
different platforms and influences audience engagement.
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