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Abstract
Purpose – This study aims to examine how the Chinese climate nongovernmental organization “Chinese
Weather Enthusiasts” engaged youth through video strategies.

Design/methodology/approach – The research proposed a framework grounded in the 5W model and
message sensation value (MSV) to analyze the relationship between video content and user interaction. It
categorized Bilibili videos into outer and inner features and introduced rhetorical strategies as content
elements. A hybrid video coding framework was used, combining machine learning and deep learning
(computer vision) for analyzing formal features, while manual coding was used for content features.

Findings – The results revealed that video length, long shots and the number of scenes positively influenced
coins and favorites, whereas personification had a negative impact. In addition, tone and language intensity
were positively correlated with user engagement.

Originality/value – This study offers insights regarding video production for climate communication,
broadening the focus from text and images to video content and providing evidence-based guidance for practitioners.

Keywords Climate change, Communication strategy, Bilibili, Video production, User engagement,
Nongovernmental organization, Extreme weather, Deep learning, Message sensation value

Paper type Research paper

1. Introduction
As the world faces challenges like shifting weather patterns and rising sea levels, climate
communication has become a crucial research field across disciplines (Takahashi, 2023). It
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bridges the gap between scientific knowledge and public understanding, helping convey
complex findings, risks andmitigation strategies to stakeholders (Rajput and Sharma, 2023).

Although climate communication research is growing, most studies focus on text-based
platforms like Twitter and Facebook or traditional media (Basch et al., 2022; Qian et al.,
2024). Limited attention has been given to video platforms like Bilibili, especially regarding
how video content affects user engagement. In addition, few studies explore how young
audiences interact with climate change content (Goldberg et al., 2019), limiting
understanding on the relationship between video characteristics and engagement.

In China, younger adults, as “digital natives” (Liu, 2011), rely heavily on smartphones and
social media for communication and information. Understanding how they engage with climate
content online and translating this engagement into offline action is both theoretically and
practically important (Hartley, 2022). However, the decline of international nongovernmental
organizations (NGOs) due to policy conflicts has weakened public capacity to address climate
change and reduced academic resources (Junkui, 2016). NGOs play a key role in shaping
climate agendas and mobilizing youth (Lebel, 2013). This study examines the video strategies
of Chinese NGOs, an underexplored area (Liu and Zhao, 2017; Riley et al., 2016) with a
specific focus on China’s Generation Z (Gentina, 2020).

By analyzing Bilibili, this research provides insights into leveraging video platforms to
engage youth in climate communication. Findings may inform strategies for tailoring climate
messaging to video-oriented young users and fostering meaningful climate action.

The study uses a conceptual framework combining the 5W model of communication and
message sensation value (MSV). Bilibili video posts are categorized into outer and inner
features, with outer features including three rhetorical strategies. The analysis focuses on
how Chinese Weather Enthusiasts (CWE;中气爱) use video production to engage youth. A
hybrid coding framework was used, combining machine learning for formal features and
manual coding for content features.

2. Literature review
2.1 Climate communication for Chinese youth
Chinese youth display distinct patterns in their engagement with climate issues compared to
their international peers (e.g. Fløttum et al., 2016; Stanes and Klocker, 2016). Effective
climate communication targeting this demographic should consider their unique
characteristics and media consumption habits (Yang, 2023). Although most Chinese youth
acknowledge climate change and its human causes (Jamelske et al., 2013), their involvement
in climate initiatives remains limited, as evidenced by their lack of participation in
movements like “Fridays for Future” (Yu, 2022).

Chinese youth primarily use social media to access climate information and express their
concerns (Hartley, 2022). Research indicates they may favor subtle, tangible environmental
actions over more direct protests and strikes (Yu, 2022). For example, Zhang et al. (2021)
found that Chinese youth significantly contributed to Ant Forest, an initiative by Alipay
where users plant real trees in China through gamified activities. By earning “green points”
for eco-friendly actions like walking or using bike-sharing services, users grow virtual trees,
which Alipay converts into real trees upon reaching certain milestones. This gamified
approach not only fosters low-carbon behaviors but also illustrates how Chinese youth
engage with climate action through various digital platforms (Chen et al., 2023).

2.2 Social media in climate communication toward youth
Social media are pivotal in enhancing climate awareness and motivating action among
younger adults for several reasons. First, these platforms offer easy access to a wealth of
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climate-related information through websites, news articles, blogs and online resources,
allowing youth to stay informed about climate change at their convenience (Corner et al.,
2015). Second, platforms like TikTok, Facebook, Twitter, Instagram, Sina Weibo and
WeChat enable users to share climate content with their peers, creating a snowball effect
where a single post can quickly reach a wide audience and boost climate awareness (Basch
et al., 2022).

Moreover, social media have been instrumental in the rise of youth-led climate
movements, such as Greta Thunberg’s Fridays for Future (Yu, 2022). These movements
leverage digital platforms to organize protests, raise awareness and advocate for policy
changes. Peer influence also plays a crucial role; when climate issues gain traction on social
media, they encourage more youth to engage in climate advocacy (Williams et al., 2015).
Finally, social media can facilitate crowdsourcing for climate challenges, enabling youth to
collaborate on projects, collect meteorological data and document environmental changes,
thus contributing valuable information for scientific research (Kirilenko et al., 2017). In
summary, social media are essential for climate communication aimed at youth, and effective
strategies on these platforms can significantly enhance engagement with climate-related
content.

2.3 Video content strategy in climate communication
In an era where visual media dominate information dissemination, video content emerges as
a potent medium for communicating climate change issues and fostering engagement (Chen,
2020). Research indicates that videos are effective in conveying the scientific consensus on
global warming, thereby enhancing public belief and concern about climate change
(Goldberg et al., 2019). Educational videos, for instance, can significantly improve viewers’
knowledge and behavioral intentions (Shahbazi and Nowaczyk, 2024). The inclusion of
entertainment elements in videos can indirectly boost cognitive engagement with climate
information, whereas positive messaging can instill hope and a sense of action, particularly
among youth and minority groups (Topp et al., 2019). Overall, these studies highlight the
potential of video-based communication to increase awareness and engagement with climate
change.

Despite evidence supporting the effectiveness of video content in raising climate change
awareness, key factors influencing its impact remain unclear. For example, comparisons
between comedic and authoritative video presentations found no significant differences in
students’ knowledge or attitudes about climate change (Carter and Wiles, 2016). Similarly,
studies contrasting hopeful versus doomsday scenarios in climate change videos showed
that, although participants experienced the anticipated emotions, neither approach
significantly influenced risk perception, behavioral change likelihood or activism intentions
(Ettinger et al., 2021). These findings underscore the complexity of video content
effectiveness in climate communication and suggest a need for further research to refine
video creation strategies for enhanced impact.

3. Theoretical foundations
3.1 5W model of communication
This study draws on the 5Wmodel of communication and literature on MSV to elucidate the
dissemination process of text posts on social media (Paek et al., 2010). Figure 1 outlines the
framework for understanding the dissemination and user engagement of Bilibili video posts.
The 5W model breaks down the communication process into five core components: who,
says what, in which channel, to whom and with what effect. This model outlines how a
communication process functions: the sender (who) conveys encoded information (says
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what) through a specific channel (in which channel) to the receiver (to whom), who then
decodes the message and provides feedback (with what effect). In this study, the sender is the
NGO CWE, the channel is Bilibili, the receiver is Chinese youth and the focus is on
analyzing the content (says what) and its impact (with what effect).

3.2 Message sensation value
To analyze “says what,” we drew on the construct of MSV (Palmgreen et al., 2002). MSV
measures howmedia messages provoke sensory stimulation, emotional reactions and arousal
through audiovisual elements. It consists of two dimensions: message characteristics and
sensory responses. The former includes the form and content of the message, such as sound
effects, visual effects, editing, lighting and camera angles. Sensory responses pertain to the
audience’s subjective experience of these characteristics, like sensory stimulation and
emotional arousal. This study focuses on message characteristics, aiming to identify the form
and content features in Bilibili videos that convey climate change messages to Chinese
youth.

3.3 User engagement on social media platforms
“With what effect” refers to the impact or outcome of information dissemination, typically
measured by user engagement metrics on platforms like Bilibili. In the digital media era,
tracking user engagement is crucial for evaluating the effectiveness of information
dissemination and the level of audience involvement (Zhang et al., 2023a, b). However, with
the diversity of information carriers and platforms, user engagement becomes more
fragmented and nuanced. This complexity is reflected in various forms of interaction, such as
comments, shares, likes, bookmarks, danmaku, online petitions and voting (Suherlan, 2023).
To address these challenges, researchers must develop new metrics and methods for
evaluating social media interactions. These metrics can help communicators better

Figure 1. Theoretical foundation model of Bilibili video post communication and user engagement
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understand how information spreads online, how audiences engage with the information and
how to refine communication strategies to enhance credibility, inspire public action and meet
audience needs. For this study, we measured user engagement using metrics such as views,
likes, shares, coins, comments, danmaku, and favorites.

4. Hypotheses
As depicted in Figure 2, this study drew on existing research and proposed a conceptual
framework for understanding the relationship between Bilibili video posts and user
interaction. The framework categorizes online video post characteristics into outer and inner
features (Xu et al., 2023), further subdivided into formal and content features based onMSV.
Among the outer features, formal elements include title length and video length, while
content features consist of rhetorical strategies such as personification, tone and language
intensity. The inner features’ formal elements include shot sizes and the number of scenes,
with content features covering video theme and video type.

4.1 Outer and inner features
The process of interacting with an online video can be divided into two main stages: initial
and in-depth engagement. The first stage is driven by outer features, such as the video title,
which influence the user’s decision to click. These preview elements convey the video’s
theme or main content, making their strategic design crucial for attracting viewers. Upon
clicking, users enter the second stage, where inner features – such as shot composition, scene
count, video theme and type – shape their viewing experience. These inner features
determine the level of engagement, influencing whether users continue watching, interact
with or share the video.

Figure 2. Conceptual framework of the relationship between Bilibili post characteristics and user
engagement
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4.2 Outer features and message sensation value
4.2.1 Formal features. In the original MSV theory, formal features mainly referred to
television editing techniques, such as sound effects, visual effects, cutting, lighting and
camera angles, which played a crucial role in shaping viewers’ sensory stimulation and
emotional responses (Paek et al., 2010). However, with the rise of video-centric social media
platforms like TikTok, YouTube and Bilibili, both content dissemination and viewing habits
have changed significantly (Kuyucu, 2019). Unlike traditional television, these platforms
often feature short videos and fragmented user behavior, where users quickly browse, select
and consume content (Lin et al., 2023). As a result, formal features now extend beyond the
video content itself to include auxiliary information, such as video titles, cover images and
tags, which help convey the core content quickly and aid in user decision-making (Lee and
Yu, 2020).

Title length, defined by the number of characters or words, is one such feature that can
influence online user engagement (Halvey and Keane, 2007). Video titles act as summaries
of content, with longer titles potentially offering richer information, capturing attention more
effectively and enhancing user engagement (Lee and Yu, 2020). For example, Halvey and
Keane (2007) found that longer titles on YouTube correlate with higher view counts, while
Chen et al. (2021) observed that longer titles on TikTok increase the likelihood of likes,
shares and comments. Based on this, we posit:

H1. The length of video titles is positively correlated with the online engagement of
Chinese youth in climate communication videos.

Video length. We included title length as a message characteristic in the MSV, alongside video
length, which refers to a video’s duration. As short videos become a primary information
source, understanding the impact of video length on user engagement is crucial for video
production strategies (Zhu et al., 2020). Research consistently shows a negative correlation
between video length and user engagement. For instance, Chen et al. (2021) found that longer
TikTok videos by Chinese public health authorities received fewer likes, shares and comments.
This may be due to the need to convey content efficiently, necessitating concise and well-
planned videos. Supporting this, Guo et al. (2014) found that shorter videos in massive open
online courses typically had higher quality and greater engagement. Short videos, characterized
by their brevity and fast pace, resonate with the quick, dynamic lifestyles of contemporary users
(Yang et al., 2024a, b). Therefore, we hypothesize:

H2. Video length is negatively correlated with the online engagement of Chinese youth
in climate communication videos.

4.2.2 Content features. Video title is a critical outer feature, encapsulating the video’s theme
and main content. As a key informational characteristic, it drives user clicks and views,
making the strategy behind title creation highly significant. Research highlights the impact of
rhetorical strategies in video titles – such as personification, tone and language intensity – on
capturing user attention, sparking interest and boosting click rates. These strategies shape
users’ perceptions and emotional responses through specific linguistic techniques, thereby
influencing overall engagement with the video content.

Personification. Existing research indicates that personification on social media fosters
positive user responses, including increased trust, satisfaction and engagement (Men and
Tsai, 2015). This rhetorical device attributes human or group characteristics to abstract
entities, making them more relatable and emotionally engaging (Nerlich and Jaspal, 2014).
For example, Chen et al. (2015) analyzed brand personification strategies in Facebook
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marketing posts of 100 global top brands. Specifically, the authors evaluated the impact of
personified language on consumer engagement by coding the use of personal pronouns and
imperative verbs in the posts, such as first-person pronouns (“I”), second-person pronouns
(“you”), third-person pronouns (“she”), and imperative verbs (“come”). These findings
revealed that personified language effectively encourages consumers to perceive brands as
human-like social agents, eliciting positive emotions and significantly enhancing consumer
engagement. In this study, CWE used numerous personified terms in its video titles.
Therefore, we propose the following hypothesis:

H3. Personification enhances the online engagement of Chinese youth in climate
communication videos.

Tone. Tone significantly affects user responses in climate communication, with variations such
as positive, negative, enthusiastic or calm tones influencing engagement (Young and Soroka,
2012). Emotional language features are crucial for user engagement (Yu et al., 2024), as tone
conveys different intentions and emotions, impacting audience reception (Cardamone et al.,
2024). Bennett et al. (2021) found that neutral tones engage the public more effectively than
highly emotional messages, which may cause fatigue or distract from key facts. Messages
highlighting severity without negative emotions tend to bemore effective.

Identifying tone from video titles is challenging, so punctuation is used as a proxy.
Periods suggest a neutral tone (Li, 2023), question marks signal curiosity and exclamation
marks denote high emotional intensity, though overuse can reduce seriousness (Scott and
Jackson, 2020). Given the limited research on tone proxies in climate communication, this
study explores how punctuation affects Chinese youth engagement with climate content. We
hypothesize:

H4. Tone, as indicated by punctuation (periods, question marks and exclamation points),
is negatively related to the online engagement of Chinese youth in climate
communication videos.

Language intensity. Language intensity measures how much a message deviates from
neutrality, often through the use of adjectives or adverbs like “very” or “really.” Research
indicates that higher language intensity enhances user engagement by highlighting the
urgency and significance of information, which boosts curiosity and motivation to engage
with the content (Craig and Blankenship, 2011). For example, Liebrecht et al. (2019)
compared unmarked evaluations, pure intensifiers and meaningful intensifiers by examining
their effects on the perceived strength of positive and negative evaluations. Unmarked
evaluations were baseline evaluations with no intensifying adverbs (e.g. “good” or “bad”).
Pure intensifiers (e.g. “very”) were adverbs that only served to intensify the evaluation
without adding any additional semantic meaning. Meaningful intensifiers (e.g. “deliciously”)
were adverbs that not only intensified the evaluation but also conveyed additional meaning,
enhancing the emotional or descriptive impact of the evaluation. The participants rated the
perceived strength of these three types of evaluations (unmarked, pure intensifiers and
meaningful intensifiers). The results showed that both types of intensified evaluations (pure
and meaningful) were perceived as stronger than unmarked evaluations. Despite these
findings, the role of language intensity in climate communication remains underexplored.
Therefore, we hypothesize:

H5. The language intensity of videos is positively correlated with the online engagement
of Chinese youth in climate communication videos.
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4.3 Inner features and message sensation value
4.3.1 Formal features. Shot sizes. Shot size denotes the amount of setting or subject visible
in a frame, categorized as long shots, medium shots and close-ups (Yu, 2023). These
different shot sizes serve various narrative purposes and significantly impact audience
reactions, such as emotional resonance and engagement (Savardi et al., 2021). Research
shows that shot size influences how viewers focus their attention and understand narratives.
For example, Canini et al. (2011) found that varying shot sizes helps in recognizing key
narrative elements and eliciting emotional responses. Long shots, which provide broader
context, can reduce attention focus due to fewer visual cues, while close-ups enhance focus
by highlighting facial expressions and character interactions (Benini et al., 2019). Both shot
types contribute to narrative comprehension: close-ups clarify character intentions and plot
details, while long shots offer an overview of the scene layout.

In this study, Bilibili videos include three shot sizes – 3D Earth’s eye view (long shot), 2D
continental top view (medium shot) and first-person perspective (close-up) – to examine
their effects on user engagement. Therefore, we hypothesize:

H6. Shot size is correlated with the online engagement of Chinese youth.

Number of scenes. The information processing theory examines how individuals manage and
comprehend information (Soroya et al., 2021). In scenarios where information overload or
complexity occurs, user engagement may diminish due to difficulties in processing (Cheng
et al., 2020). In short videos, the number of scenes reflects content complexity and the
variety of ideas presented by creators (Frydenberg and Andone, 2016). More scenes can
increase the video’s density and cognitive load, potentially affecting user engagement
negatively. Mayer and Moreno (2003) suggest that higher scene counts may enhance
information complexity, which could reduce engagement as users struggle with cognitive
overload:

RQ1. What is the distribution of the number of scenes in the video released by CWE?

H7. The number of scenes is negatively correlated with the online engagement of
Chinese youth.

4.3.2 Content features. Video theme. Video themes are descriptors of the core content or
main ideas presented in a video (Zhang et al., 2021). They significantly influence user
engagement, as seen in various fields. For example, Li et al. (2021) found no significant
difference in engagement metrics across TikTok video themes during the COVID-19
pandemic, though some variation in engagement persisted. Che et al. (2022) observed that
themes in post-pandemic NHCC videos on TikTok significantly affected user engagement,
with personal protection themes generating the most shares and comments.

Despite these insights, the impact of climate communication video themes on Chinese
youth’s engagement remains underexplored. Given Chinese youth’s growing environmental
awareness and media engagement (Voltmer and von Salisch, 2023), understanding which
climate themes resonate with them is crucial. Themes related to climate change effects,
sustainable living and youth activism are likely to drive higher engagement on platforms like
Bilibili (Li et al., 2024; Che et al., 2024). This leads us to propose the RQ2 and RQ3:

RQ2. What themes are included in the climate communication video released by CWE?

RQ3. Are the themes of climate communication videos related to the online engagement
of Chinese youth?
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Video type. Video type refers to the category or genre of a video, encompassing its content
and stylistic features (Liikkanen and Salovaara, 2015). Previous studies have highlighted the
impact of video type on user engagement. For example, videos presenting scientific
information are often more effective in prompting audience action due to their perceived
utility (Cone and Winters, 2013). In addition, user-generated videos, such as covers and
imitations, generally receive more engagement compared to traditional videos (Liikkanen
and Salovaara, 2015).

However, research on how different types of climate communication videos affect
engagement, especially among Chinese youth, is sparse. Given the importance of engaging
this demographic, we proposal:

RQ4. What are the types of videos released by CWE?

RQ5. Are the types of climate communication videos related to the online engagement of
Chinese youth?

5. Method
5.1 Selection of social media account
Bilibili, a popular platform among youth, hosts diverse scientific content on climate science
and environmental advocacy. Its features, such as danmaku (comment subtitles) and user
comments, foster interactive engagement, allowing users to participate actively in
discussions and share insights (Li et al., 2024). This interactivity enhances user involvement
and contributes to a sense of community around climate issues (Zhang et al., 2023a, b).

The platform’s engagement is exemplified by local NGO CWE, which has achieved
significant reach with 190 million views, 12 million likes and 1.6 million fans as of October
1, 2023. CWE’s content, which includes detailed analyses and visuals on climate and
weather, aligns well with the preferences of Chinese youth for engaging and informative
content in shorter formats.

5.2 Data collection
In this study, Python was used to collect and process metadata from CWE’s videos on
Bilibili. The “requests” library was used to send HTTP requests to Bilibili’s API, retrieving
metadata such as video titles, views, likes, shares, favorites, coins, comments and danmaku.
The “pandas” library was then used to organize and store this data for ease of analysis.

For the period from January 1, 2020, to September 30, 2023, CWE released 319 videos.
Videos were screened based on the following criteria: exclusion of the first 12 videos
released between January 1, 2020, and June 30, 2022, which had extended publication
intervals and low engagement; removal of one commercial advertisement video; and
exclusion of a 29-min video due to its significantly different length. Ultimately, 305 videos
were included for analysis.

5.3 Coding
This study proposed a hybrid video coding framework incorporating:

• automated analysis using machine learning and deep learning (computer vision) to
assess formal features such as title length, video length, shot sizes and number of
scenes; and

• machine coding to annotate content features including personification, tone,
language intensity, video theme and video type.
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5.3.1 Automated analysis. Title length. This study used Python to measure video title
lengths. A “for” loop iterated through the list of video titles, counting characters and the
results were stored in a list.

Video length. Video lengths were calculated using the MoviePy library in Python. After
importing the necessary modules (e.g. os, pandas), the “for” loop processed each video file
by loading it with VideoFileClip, retrieving the duration in seconds, and storing the length in
a list.

Shot sizes. CWE’s videos primarily feature long shots, medium shots and close-ups. To
classify these shot sizes, we used ResNet50, a deep residual network known for its ability to
efficiently learn features through residual connections that prevent performance degradation
in deep networks (Shabbir et al., 2021). The process involved five steps: First, using
OpenCV, we extracted frames from 30% of the video files, saving one frame every 30 s.
Then, we applied Support Vector Machine (SVM) to classify 579 images into the three shot
types, because it performs better on this small data set than deep learning methods (Wang
et al., 2021), achieving an F1-score of 0.90 after splitting the data set into 30% training and
70% testing. The images were categorized into training and validation sets (90:10 ratio) and
stored in appropriate folders. ResNet50, with preprocessing methods like random cropping
and normalization, was used for classification, achieving an F1-score of 0.92 after training.
Finally, the trained model was applied to classify the remaining 70% of the data set
(Figure 3).

Number of scenes. We counted each shot type for every video in the previous step and
then calculated the number of scenes for each video using Python.

5.3.2 Machine coding. Machine coding was performed using the Divominer platform.
The process involved three steps:

(1) Initial Coding Book Development: We compiled a list of keywords for different
coding categories based on a review of video titles.

(2) Coding Book Iteration: We manually coded 20% of samples, aiming for a Holsti’s
coefficient of 0.9. Adjustments were made to the coding book until the reliability
reached 0.91.

(3) Machine Coding: We compared manual and machine coding for another 20% of
samples, making further adjustments until the reliability exceeded 0.9, finalizing
the coding book and keyword list (final Holsti’s coefficient = 0.92).

The final coding book and keyword list are presented in Table 1 and Appendix Table A1.
Personification. Video titles and content were coded for personification. Titles or content

using personifying language were coded as “yes,” and others as “no.” For example, “Super
rainstorm raided the Middle East desert” was coded as personification, while “Many
northern provinces will skyrocket the temperature”was not.

Tone. Tone was assessed based on punctuation in video titles. Exclamation marks
indicated high emotional intensity (e.g. surprise or excitement), periods indicated low
intensity (calm or definitive) and question marks conveyed medium intensity (doubt or
inquiry).

Language intensity. Language intensity was coded based on the presence of terms like
“most,” “strongest” or “largest.” Titles with these terms were categorized as high intensity,
and those without as low intensity.

Video theme. Weather types were categorized using the IPCC definitions, with
adjustments for CWE’s terminology. The final codebook identified six weather types: high
temperature, rainstorm, typhoon, blizzard, low temperature and sandstorm.
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Video type. Four video formats were identified: weather forecast, popularization, 4K
video and global status.

5.3.3 Engagement metrics. In this study, all quantifiable numerical data from the
metadata, including views, likes, shares, favorites, coins, comments and danmaku, were used
as key indicators.

6. Results
6.1 Descriptive statistics
Table 2 provides the frequency distribution of independent variables. RQ1 focused on the
distribution of scenes in CWE videos, revealing that most videos (80.66%) contain 5–14
scenes, while those with fewer than 5 scenes (10.49%) or more than 14 scenes (8.85%) are
less common.

RQ2 explored the themes in CWE videos. High temperature (27.97%), rainstorm
(26.44%) and typhoon (23.37%) were the predominant themes, with blizzard (14.18%) and
low temperature (6.13%) following, while sandstorm (1.92%) was the least represented.

RQ4 examined video types, identifying four categories: weather forecast, popularization,
4K video and global status. Weather forecast videos dominated at 84.59%.

Table 3 outlines the descriptive statistics (mean, standard deviation, maximum, minimum
and median) for the dependent variables (DVs). The wide variability in data, indicated by

Lens

type

Operational

definition

Sample 

size

Example

Long 

shots

The picture contains the 

complete form of the 

earth

155

Medium 

shots

The pictures mainly 

show some continents, 

countries and regions

216

Close-ups The pictures are mainly 

live pictures of extreme 

weather

208

Source(s): Authors’ own creation

Figure 3. Operational definition and sample information of lens type
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Table 1. Coding book

Variables Categories Operational definitions

Outer layer
Title length Short Title length less than 24 characters

Medium Title length greater than 23 characters and less than 33 characters
long Title length greater than 32 characters

Video length Short Video length less than 178 s
Medium Video length between 178 s and 224 s
long Video length greater than 224 s

Personification No Video titles or content did not use human-related terms to describe
extreme weather events

Yes Video titles or content used human-related terms to describe extreme
weather events, such as “make a comeback,” “reborn”

Tone High level Video titles ending with an exclamation mark
Low level Video titles ending with a period
Medium level Video titles ending with a question mark

Language
intensity

Low level Video titles or content did not use superlative terms such as “strongest,”
“most severe,” or “largest”

High level Video titles or content used superlative terms such as “strongest,” “most
severe,” or “largest”

Inner layer
Shot sizes Close-ups The pictures are mainly live pictures of extreme weather

Medium shots The pictures mainly show some continents, countries and regions
Long shots The picture contains the complete form of the earth

Number of
scenes

Few The number of scenes is less than 5
Moderate The number of scenes ranges from 5 to 14
Many The number of scenes exceeds 14

Video theme High
temperature

Videos featuring weather conditions characterized by abnormally high
temperatures, typically leading to heatwaves or extreme heat events,
including forecasts of high temperature

Rainstorm Videos depicting heavy rainfall or precipitation accompanied by strong
winds, thunder, and lightning, including forecasts of rainstorm

Typhoon Videos depicting powerful tropical cyclones or hurricanes originating in the
Western Pacific Ocean region, including forecasts of typhoon paths

Blizzard Videos showcasing severe snowstorms characterized by strong winds,
low temperatures, and reduced visibility, including forecasts of blizzard

Low
temperature

Videos featuring weather conditions characterized by abnormally low
temperatures, often leading to cold waves or extreme cold events,
including forecasts of low temperature

Sandstorm Videos depicting intense dust or sand storms, including forecasts of
sandstorm

Video type Weather
forecast

Weather forecast refers to videos that feature a voice-over narration,
primarily analyzing recent extreme weather phenomena and providing
forecasts and recommendations for upcoming weather events

Popularization Popularization involves the interpretation of a single extreme weather
event that breaks historical records in some meteorological indicators,
including an analysis of its causes and subsequent consequences

4K video 4K videos do not have voice-over narration and primarily focus on
meteorological system changes captured in 4K resolution using satellite
imagery

Global status Global status videos compile recent global weather events, regardless of
the country or weather type. These videos do not include voice-over
narration and consist of real-time footage of events

Source(s):Authors’ own creation
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maximum values exceeding three times the standard deviation from the mean, suggests that
the median is a more reliable measure to describe the overall data levels, being less
influenced by outliers.

6.2 Results for negative binomial regression
Given the overdispersion of count data, negative binomial regression was used to test the
hypotheses and address RQ3 and RQ5 (Table 4). Odds ratios (OR) >1 indicate positive
effects, while OR < 1 suggest negative effects (please refer to Appendix Table A2 for details).

H1 proposed that video title length would positively correlate with online engagement
among Chinese youth. However, the results showed no significant association, and thus, H1
was not supported.

H2 suggested that video length would negatively correlate with online engagement.
Contrary to expectations, video length was positively correlated with the number of coins
and favorites. Specifically, for each unit increase in video length (178–224 s, <178 s, >224 s),
the number of coins increased by 1.329 times and favorites by 1.409 times. No significant

Table 2. Coding results

Variables Categories Count %

Outer layer
Title length Short 32 10.49

Medium 216 70.82
long 57 18.69

Video length Short 20 6.56
Medium 207 67.87
Long 78 25.57

Personification No 162 53.11
Yes 143 46.89

Tone High level 229 75.08
Low level 51 16.72
Medium level 25 8.20

Language intensity Low level 224 73.44
High level 81 26.56

Inner layer
Shot sizes Close-ups 1010 35.92

Medium shots 1065 37.87
Long shots 737 26.21

Number of scenes Few 32 10.49
Moderate 246 80.66
Many 27 8.85

Video theme High temperature 73 27.97
Rainstorm 69 26.44
Typhoon 61 23.37
Blizzard 37 14.18
Low temperature 16 6.13
Sandstorm 5 1.92

Video type Weather forecast 258 84.59
Popularization 27 8.85
4K video 17 5.57
Global status 3 0.98

Source(s):Authors’ own creation
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correlations were found between video length and views, likes, shares, comments or
danmaku, providing partial support forH2.

H3 hypothesized that personification would enhance online engagement. However, the
results indicated that personification was negatively correlated with the number of coins
(decreasing by 0.644 times) and favorites (decreasing by 0.587 times), with no significant
correlation with other engagement indicators, thus rejectingH3.

H4 hypothesized a negative association between tone and online engagement among
Chinese youth. Contrary to this, tone was positively correlated with coins and favorites. An
increase of one unit in tone (exclamatory, interrogative, declarative) resulted in a 1.380 times
increase in coins and a 1.526 times increase in favorites. No significant correlation was found
with other engagement metrics, partially supportingH4.

H5 posited that video language intensity would be positively related to online
participation. Results revealed a significant positive impact on shares: a one-unit increase in
language intensity led to a 1.718 times increase in shares. Similarly, a one-unit increase in
language intensity was associated with a 1.353 times rise in comments. However, language
intensity did not affect other engagement measures, indicating partial support forH5.

Table 3. Descriptive statistics for the dependent variables

Variables Mean SD Max. Min. Median

Views 606065.423 429131.042 3560111.000 48181.000 494701.000
Likes 34817.075 21454.829 182087.000 2179.000 30746.000
Shares 5780.348 8560.299 91700.000 87.000 3690.000
Coins 3261.889 5459.693 85722.000 98.000 2353.000
Comments 2885.282 2267.098 20449.000 112.000 2236.000
Danmaku 1952.577 1568.755 18630.000 58.000 1698.000
Favorites 1898.128 3178.204 46700.000 137.000 1146.000

Source(s):Authors’ own creation

Table 4. Results for negative binomial analysis

Variables
Odds ratio

Views Likes Shares Coins Comments Danmaku Favorites

Outer layer
Title length −0.963 −0.925 −0.974 −0.085 1.014 −0.972 −0.910
Video length −0.991 1.036 −0.926 1.329** −0.971 1.024 1.409**
Personification −0.941 −0.914 −0.914 −0.644** 0.938 0.971 −0.587**
Tone −0.977 1.035 −0.908 1.380** −0.997 −0.938 1.526**
Language intensity 1.279 1.153 1.718** −0.950 1.353* 1.226 1.047

Inner layer
Shot sizes
(close-ups, medium
shots, long shots)

1.002
1.002
1.091*

1.068
–0.949
1.091*

−0.920
1.103*
1.096*

1.066
–0.938
1.171**

1.011
1.014
1.038

−0.985
1.035
1.107**

−0.987
–0.945
1.147**

Number of scenes −0.990 1.011 −0.974 1.592** −0.946 1.019 1.532**
Video theme 1.009 −0.975 1.029 1.024 1.029 1.039 1.039
Video type 1.213* 1.212* 1.165 1.565** 1.175 1.198* 1.431**

Note(s): *p < 0.05; **p < 0.01; ***p < 0.001
Source(s):Authors’ own creation
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H6 proposed that shot sizes would correlate with online engagement. Long shots were
positively related to almost all engagement metrics (excluding comments), with increases of
1.091 times (views), 1.091 times (likes), 1.096 times (shares), 1.171 times (coins), 1.107
times (danmaku) and 1.147 times (favorites) for each unit increase. Medium shots were
positively correlated only with shares (1.103 times increase), while close-ups showed no
significant correlation with engagement metrics, providing partial support forH6.

H7 hypothesized a negative correlation between the number of scenes and online
engagement of Chinese youth. The results showed a positive correlation: each additional
scene increased the number of coins by 1.592 times and favorites by 1.532 times. Despite
significant associations, the results contradicted the hypothesis. Therefore, H7 was
negated.

RQ3 explored the relationship between video themes and online engagement, finding no
significant correlation.

RQ5 examined the impact of video types on engagement. Results revealed that increasing
video type by one unit (4K video, weather forecast, global status, popularization) led to 1.565
times more views, 1.212 times more likes, 1.565 times more coins, 1.198 times more
danmaku and 1.431 times more favorites. No correlation was found with shares or
comments.

7. Discussion and conclusion
The motivation for this study arose from the observation that younger adults in China prefer
to engage with climate issues through social media rather than offline. We used the 5W
model of communication and MSV theory to classify Bilibili video posts into external and
internal features and introduced three rhetorical strategies as content characteristics to
evaluate NGO video production strategies targeting Chinese youth on climate issues. Key
findings include:

• Formal features: Video length and the number of scenes were positively correlated
with coins and favorites. Long shots were linked to higher user engagement across
various metrics, including views, likes, shares, coins, danmaku and favorites, while
medium shots were only positively associated with shares.

• Content features: Personification in video content or titles was associated with fewer
coins and favorites, whereas a stronger tone resulted in more coins and favorites.
Higher language intensity led to increased shares and comments.

• Video types: Different video types were positively related to engagement metrics
such as views, likes, coins, danmaku and favorites, but not to shares or comments.

Theoretical and practical implications of these findings are discussed in detail below.

7.1 Discussion of results
First, video length positively correlated with coins and favorites, contradicting Chen et al.
(2021). Longer videos likely enhance engagement by providing comprehensive coverage, in-
depth analysis and emotional narratives, making the content more valuable and relatable
(Moss et al., 2016; Park et al., 2016). They also address misconceptions and provide
actionable insights, further motivating interaction (Jones andMetzger, 2019).

Second, the positive correlation between the number of scenes and engagement counters
Cheng et al. (2020), who warned of information overload. While more scenes increase
complexity, they also enhance visual diversity and narrative depth, maintaining viewer
interest (Liu et al., 2021). Extreme weather videos often feature varied scenes, offering
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stimulating experiences and emotional resonance, which boost coins and favorites
(Spezialetti, 2018; Shepherd, 2020).

Third, the study found a significant association between long shots and user engagement
(excluding comments), whereas medium shots were linked only to shares, and close-ups
showed no correlation with engagement. This variation likely stems from the different
impacts of shot sizes on audience perception (Canini et al., 2011; Dobson, 2018). Long shots
are effective for displaying expansive scenes and landscapes, such as panoramic views of
extreme weather events, which can provide a deeper explanatory effect and engage viewers
more profoundly (Branco, 2018). These shots offer broader visual contexts, enriching the
viewer’s understanding and encouraging interaction (Hertenstein et al., 2009). In contrast,
medium shots focus on specific areas with limited visual impact, potentially reducing their
engagement influence (Knoche et al., 2006). Close-ups, while detailed, may lack the broader
context necessary to foster significant viewer interaction.

Fourth, personification of extreme weather reduced engagement. While often used to
frame weather as an antagonist, creating narratives of human struggle (León et al., 2022;
O'Neill and Smith, 2014), personification may implicitly blame humanity for climate change,
leading to disengagement (Kramar, 2023). Future research could explore conditions under
which personification might be effective or alternative communication strategies.

Fifth, tone influenced behaviors like giving coins and bookmarking. Neutral tones
attracted more attention than emotional content, supporting Bennett et al. (2021). Unlike
prior studies classifying tone as positive, negative or neutral (Lu and Shen, 2023; Trilling
et al., 2017), this study used punctuation-based categories: declarative, interrogative and
exclamatory. Future research could examine how different tones affect climate
communication across topics and populations.

Sixth, language intensity in titles and content positively impacted shares and comments,
aligning with Hamilton and Stewart (1993). Despite potential desensitization from frequent
extreme weather coverage (Ashworth and Witt, 2023), terms like “most” effectively
increased engagement, highlighting the persuasiveness of intense language in climate
communication.

Finally, we identified four video types: weather forecast, popularization, 4K video and
global status. While “weather forecast” accounted for 84.59% of CWE videos,
popularization content was more effective in engaging Chinese youth, as it provides deeper
insights into extreme weather mechanisms (Engblom et al., 2019). This suggests that youth
prefer videos that enhance their understanding of climate issues. Although video type
positively correlates with metrics like views, likes, coins, danmaku and favorites, it does not
significantly impact shares and comments, reflecting a preference for individualistic, less
visible forms of activism (Yu, 2022).

7.2 Theoretical implications
This study offers two key theoretical contributions. First, it combines the 5W model of
communication with MSV to enhance our understanding of climate communication videos
and youth engagement in China. Integrated these two theoretical perspectives, this study
offers a novel reference for understanding the dissemination process of climate
communication videos and how various message elements can boost user engagement. By
examining video type, length, shot size, scene count, personification, tone and language
intensity, we provide a useful framework that highlights how these factors influence user
interaction.

Second, this study extends MSV’s formal characteristics from the internal elements of
videos to external features, thereby increasing its applicability to platforms like Bilibili.
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Although prior research applied MSV to platforms such as TikTok and YouTube, it
predominantly focused on internal editing techniques and content settings and not so much
on the potential impact of external informational features on user engagement (Paek et al.,
2010; Yang et al., 2024a, b).

Video-based social media platforms can be classified into two types: single-video display
models, like TikTok, which rely on recommendation systems and present one video at a time,
and multi-video display models, like Bilibili, which also use recommendation systems but
display multiple video thumbnails on a single page. In the latter model, external
informational features, such as titles and cover images, significantly influence user
engagement before video selection (Che et al., 2024). Our study contributes to theoretical
understanding of MSV’s formal characteristics and underscores the importance of external
informational features in driving user engagement.

7.3 Practical implications
Creating longer, more comprehensive videos with varied scenes and long shots can sustain
viewer attention and engagement. Neutral and objective titles enhance credibility, fostering
shares and comments. Avoiding overly personified content ensures relevance and
trustworthiness.

While CWE’s factual approach builds credibility (Henke et al., 2020), it may lack the
emotional engagement crucial for online interaction. Emotional appeals, such as fear, hope or
empathy, have been shown to enhance engagement by making climate issues relatable (Zhao
and Zhan, 2019; Tao et al., 2024). Platforms like Twitter and Instagram can use emotional
storytelling and visuals to elicit likes, comments and shares (Qian et al., 2024).

Incorporating emotional elements, such as personal stories of those affected by extreme
weather or urgent calls to action, could complement CWE’s strategy without compromising
reliability (Gustafson et al., 2020). Future studies could examine the effectiveness of
emotional appeals in CWE’s content and their potential to enhance user interaction and
climate discussions. Striking a balance between factual accuracy and emotional resonance
could help CWE craft impactful communication, broadening audience reach and fostering
climate awareness and action.

7.4 Limitations
Findings of this study should be viewed with several limitations. First, CWEwas selected for
its influence on Bilibili, but its fact-based and concise communication style may not reflect
the diversity of strategies in climate communication. Notably, CWE rarely uses emotional
appeals. Future research should explore other NGO accounts and strategies to better engage
young social media users in climate-related topics.

Second, while we included all available CWE videos, the limited sample size may affect
the generalizability of the findings. Expanding sample sizes in future research could provide
more robust analysis. Despite this, our study offers theoretical insights into the impact of
MSV and rhetorical strategies on engagement and practical implications for reaching
Chinese youth with climate information on social media.

Third, engagement metrics may differ significantly across platforms due to variations in
features, demographics and content formats. For instance, Twitter’s character limits and
hashtag model focus on rapid dissemination and public discourse (Ceh et al., 2024), while
Facebook’s older user base engages more with articles and opinion posts (Oz et al., 2024).
Future research should conduct cross-platform studies to compare how platform-specific
factors influence engagement and refine strategies tailored to diverse audiences and social
media platforms.
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Appendix

Table A1. Keyword list

Coding category Subcategory Keyword

Personification Yes 卷土重来 (come back with a vengeance)
酝酿 (brewing)
憋大招 (holding back a big move)
突袭 (surprise attack)
大举南下 (marching south in force)
拉扯 (tug-of-war)
发飙 (lose control)
长驻 (stay for a long time)
出击 (launch an attack)
重生 (rebirth)
寄了 (send off, give up on)
错过 (miss out)
挺身而出 (step up)
归来 (return)
虎视眈眈 (lie in wait)
搞事 (stir trouble)
收尾 (wrap up)
推迟出手 (delay action)
撤退 (retreat)
接踵而至 (follow one after another)

Tone High level ！
Low level 。
Medium level ？

Language intensity High level 超级 (super)
最强 (strongest)
特大 (extra-large)
特离谱 (extremely outrageous)
极端 (extreme)
巨型 (giant)
激烈 (intense)
猛烈 (fierce)
大 (large)
酷 (cool)
超强 (super strong)
强 (strong)
狂 (frenzied)
暴 (violent)
极端化 (extremization)

Video theme High temperature 高温 (high temperature)
热 (hot)
酷热 (scorching heat)
40度 (40 degrees)
35度 (35 degrees)
干热 (dry heat)
炎热 (sweltering heat)
热浪 (heat wave)
暑 (hot summer)
桑拿 (sauna)

(continued)
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Table A1. Continued

Coding category Subcategory Keyword

蒸煮 (steaming)
烧 (burning)
极端化 (extremization)

Rainstorm 暴雨 (rainstorm)
大雨 (heavy rain)
特大暴雨 (torrential rain)
狂风暴雨 (violent storm)
暴力梅雨 (violent plum rain)
暴雨带 (rainband)
洪水 (flood)

Typhoon 台风 (typhoon)
风暴 (storm)
风 (wind)
风王 (king of winds)
风沙 (wind and sand)
龙卷 (tornado)
旋转风 (spinning wind)
超强台风 (super typhoon)
风暴 (storm)

Blizzard 暴风雪 (blizzard)
寒潮 (cold wave)
雪 (snow)
冷空气 (cold air)
极寒气团 (polar air mass)
严寒 (severe cold)
冷 (cold)

Low temperature 低温 (low temperature)
降温 (temperature drop)
寒 (chill)
酷寒 (extreme cold)
降温 (cooling down)

Sandstorm 沙尘暴 (dust storm)
沙尘 (dust and sand)

Video type Popularization 防灾减灾 (disaster prevention and mitigation)
回顾 (review)
数据 (data)
为什么 (why)
底层逻辑 (underlying logic)
为何 (why)
怎么 (how)
科普 (popular science)
为啥 (why)
中气爱 (Chinese meteorology love)
吗 (question particle)
真实情况 (real situation)
什么 (what)
纪录片 (documentary)
有关 (related)

(continued)
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Table A1. Continued

Coding category Subcategory Keyword

4K video 4K (4K)
HDR (HDR)
真实记录 (real record)
记录 (record)
全过程 (whole process)
地球旋转 (earth rotation)
灾后受损情况 (post-disaster damage)
进口台风 (imported typhoon)
台风结界 (typhoon barrier)
前所未有 (unprecedented)

Global status 盘点 (inventory)
概览 (overview)

Source(s):Authors’ own creation

Table A2. Overdispersion O test

Metrics Mean Variance O-value p-value

Views 606065.423 184153451036.995 3746111.668 0.000
Likes 34817.075 460309668.603 162984.668 0.000
Shares 5780.348 73278722.892 156282.905 0.000
Coins 3261.889 29808247.613 112652.698 0.000
Comments 2885.282 5139734.690 21949.790 0.000
Danmaku 1952.577 2460993.699 15526.709 0.000
Favorites 1898.128 10100981.711 65596.142 0.000

Source(s):Authors’ own creation
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