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1. [bookmark: _Toc4727]Introduction
This article explores the issue of methodology and method for weather forecast information design in the UK in cross-media background. The research analyzes qualitative  (Starr & Smith , 2023) and quantitative based research (Millet et al., 2024) , which proposed that mixed methods are appropriate. The research is mainly qualitative research, and supplemented by quantitative research. On the basis of three research questions, the article employs three method including Semi-structured interviews, questionnaire and content analysis to overcome the barriers. This research delineates a story-telling guidelines and design strategies for cross-media weather forecast information design in the UK.

[bookmark: _Toc31708]2. Methodology 
[bookmark: _Toc6450]2.1 Methodology Strategy
To understand Information Design for Weather Forecast in the UK in Cross-media background, the research conducted mixed method. Qualitative part research use Interpretive Phenomenological Analysis (IPA: Smith, 1995; Smith and Osborn, 2008; Smith and Nizza,2021). Interpretive Phenomenological Analysis explores individual experience and nature (Giorgi, 2009), employing this phenomenology, audience’s media preferences for visual information of weather service can be found more effectively, thus, the first research question can be addressed. The definition of Interpretive Phenomenological Analysis (IPA) can be vary, however, this research context highlights user experience as valuable data for weather forecast information design product optimization, ‘IPA researchers focus on the lived experiences of individuals and how they make sense of them within the context of their personal and social worlds, with a particular emphasis on personal sense-making.’ (Smith & Nizza， 2021) In addition, semi-structured interviews will be employed as a method of data collection in this research. According to Stevenson (2012), This research method can hierarchically divide the importance in the process of user information acquisition through behavioral analysis of participants' usage preferences, so as to better guide design practice and provide a differentiate solution for Information Design for Weather Forecast in the UK. 

Furthermore, the information dissemination efficiency is different between medias (e.g. Newspapers, Television, Public screens, Smart phones, etc.). High-quality weather information dissemination efficiency can save users time and cost, to achieve this, semi-structured interview is highly appropriated to this topic. Firstly, according to Starr & Smith (2023), the data obtained through semi-structured interview have a open environment to obtain primary data on people’s individual experiences. Secondly, the data is neutral. By comparing the information of different participants and analyzing it to obtain appropriate results, the research can be made more objective. Finally, semi-structured interview avoid leading language, through the observation of interviewees, observation data can be obtained to conduct precise analysis of user behavior and habits, which can provide a basis feedback for the information design, at the same time, it helps to establish a scientific evaluation system to guide cross-media information design for weather forecast in the UK.

[bookmark: _Toc208]2.2 Effective Research Methodology
According to Saunders (2007), research onion use logical level to present a clear research idea. The research contains different elements in different layers. From the outside to the inside, each layer represents one aspect (Figure 1). Firstly, interpretivism is the philosophy in this research, according to Heidegger (1962), interpretivism is appropriated to interpret and understand the documents including text, images, graphics and sounds. In addition, weather forecasting extensively uses multimedia methods in its application process. The research employs interpretivism in order to organize text analysis and content analysis appropriately. Secondly, inductive approach is suitable for analyzing data from observation and explanation (Alex, 1998), and looking a pattern for the proposed design strategy. For instance, users of weather forecast applications need efficient information acquisition, how to obtain detailed information about user experience from user’s feedback requires interpretation and analysis of an inductive approach. Thirdly, as mentioned, mixed methods are methodological choice in this topic. Qualitative research (Anjelique & Warren, 2012; Starr & Smith, 2023) and quantitative research (Fairbairn & Jadidi, 2013; Millet et al., 2024) have complementary effects. Fourthly, phenomenological research (explorative strategy) is conducted in this research. Listen to the user’s opinion and collect data from their experience. For example, put ‘study of phenomena’ as a rule, investigate regularity issues such as people’s user preference for weather forecast in new media can improve the design trends analysis. Fifthly, cross-sectional discovers the reasons behind phenomena in a timely manner through observation, After collecting real-time data, rationally plan information design strategies to serve the needs of product improvement. Finally, semi-structured interviews and questionnaire help collect data qualitatively especially in efficiency and preference section, then content analysis conduct weather information related text and graphics with a quantitative perspective.
[image: ]
Figure 1 Designed by author, especially used in this research

The information dissemination efficiency of different media is different. High-quality weather information dissemination efficiency can save users time and cost. The data obtained through semi-structured can help provide a basis of information design. Through the acquisition of primary data, new information and developments (including personal experience, preferences and communication efficiency, etc.) can be grasped in a timely manner. It is original providing new insights directly relevant to the research questions. Moreover, this research uses Interpretive Phenomenological Analysis because it studies individual experience and essence (Giorgi, 2009). By employing this phenomenology, the audience's media preference for visual communication of weather service information can be found more effectively.

The research method can hierarchically divide the importance in the process of user information acquisition through behavioral analysis of participants' usage preferences, so as to better guide design practice and provide information on the differences of Information Design for Weather Forecast in different media. The research questions for weather forecast information design are expected to provide a solution in this methodology.

[bookmark: _Toc26244]3. Method
3.1 Introduction for method
Previous studies can be divided by two parts, one is art design based research another is scientific topic about weather report presentation. First, on art design based topics have conducted qualitative research (Anjelique & Warren, 2012; Starr & Smith, 2023), this research method can support their research by collecting data from individual experience and nature (Giorgi, 2009). Second, on scientific based directions, articles have conducted quantitative research (Fairbairn & Jadidi, 2013; Millet et al., 2024).  However, this research is mainly qualitative research, and supplemented by quantitative research. ‘It enables human beings to build a mental picture of reality, to make sense of their experience of what goes on around them and inside them.’ (Halliday, 1985: 101). Kress and van Leeuwen (2006) argue that symbolic modalities (images, music, actions, etc.) are multifunctional. This research has conducted mixed methods (Table 1) in order to obtain more adequate application effects. As a result, mixed methods can complement each other, which include Semi-structured interviews, Questionnaire and Content analysis. This chapter talks about semi-structured interviews. 

	Research questions
	Method conducted
	Theoretical related information

	1. Efficiency of weather forecast information design in different media (e.g. Newspapers, Television, Public screens, Smart phones, etc.)
	Method 1
Semi-structured interviews
	Following authors employed this method
Starr, R.A. and Smith, J.A., 2023
Anjelique G. K. Stevenson-Taylor & Warren Mansell, 2012

	2. Audience preference for cross-media weather forecast design
	Method 2
Questionnaire
	Likert scale
Clark and Watson (1995, 2019), Hinkin (1998)

	3. Differentiated design of weather forecast information design in different media
	Method 3
Content analysis
	Multimodal analysis theory
Halliday, 1994
Kress & van Leeuwen, 2006



Table 1 Designed by author. Research questions , Method conducted and Theoretical related information

[bookmark: _Toc3434]3.1 Method 1 Design
First method is qualitative research, which use Interpretive Phenomenological Analysis (IPA: Smith, 1995; Smith and Osborn, 2008; Smith and Nizza,2021), and Semi-structured interviews will be employed. Qualitative research was used as this study,which aims to examine how efficiency of weather forecast information design in different media (e.g. Newspapers, Television, Public screens, Smart phones, etc.). The method explore the  individual experiences of participants. Interpretive Phenomenological Analysis (IPA) approach was employed in articles of Anjelique G. K. Stevenson-Taylor & Warren Mansell (2012) and Starr, R.A. & Smith, J.A. (2023).

[bookmark: _Toc18341]2.2 Participant
Through semi-structured interviews, participants can be given an open environment to talk about their feelings about the efficiency of weather forecast information design in different media, observe the phenomena behind the interviews, and find commonalities and non-commonalities in the data through multiple interviews. For example, users who tend to use apps focus on the efficiency of their use (Boitumelo, 2023). Qualitative designs exploring data in detail can typically aim for sample sizes of 6-8 (Smith, et al., 2009). This research will select 10 participants in order to prevent the occurrence of invalid data.

	Participant
Number
	Age

	Type of interview
	Place
	Gender

	1
	20-40 
	Internet
	Online
	M

	2
	20-40 
	Face to face
	University of Wales Trinity Saint David
	M

	3
	20-40
	Internet
	Online
	F

	4
	20-40
	Face to face
	University of Wales Trinity Saint David
	F

	5
	20-40 
	Random
	Online/ University of Wales Trinity Saint David
	Random

	6
	50-70
	Internet
	Online
	M

	7
	50-70
	Face to face
	University of Wales Trinity Saint David
	M

	8
	50-70
	Internet
	Online
	F

	9
	50-70
	Face to face
	Studio
	F

	10
	50-70
	Random
	Online/ University of Wales Trinity Saint David
	Random


Table 2 Designed by author. Participants related information.

Participants will rate a Likert scale questionnaire from 1 to 10 before the conversations start.

[bookmark: _Toc10076]3.3 Procedure
Conduct an interview test before the interview begins to reason about its feasibility. Sign the informed consent form in order to ensure to aware their rights. Inform participants which questions can be retained or omitted for subsequent interviews. Talk about their ideas and encourage feedback at the end of the final interview.

[bookmark: _Toc19310]3.4 Interview
Interviews are conducted online or at the University of Wales Trinity Saint David, depending on the type of interview. The interview process uses a semi-structured interview, with open responses to questions during the interview, and participants are expected to give feedback at the end of the interview.

	Part 1 Efficiency of weather forecast information design in traditional media (e.g. Newspapers, Television)
	Part 2 Efficiency of weather forecast information design in public area. 
	Part 3 Efficiency of weather forecast information design in new media. (e.g. Smart phones, etc.)

	Q1: As a visitor, do you think weather report in traditional media like newspapers have high transmission efficiency?
	Q5: Do you think weather forecast information design in public area is efficient enough?(e.g. Public screen)
	Q9: Do you think weather forecast information design in smart phones App is efficient enough?

	Q2: To what extent do you think traditional media weather forecast communication is more effective?
	Q6:What do you think to be improved in the design of weather forecast information in public spaces?
	Q10: What do you think will be the development trends in weather forecast information design in the future?

	Q3: Do you prefer to acquire weather report in traditional media?
	Q7: What proportion of weather forecast information in public spaces accounts for the information you obtain?
	Q11: What proportion of weather forecast information in new media accounts for the information you obtain?

	Q4: Do you have any suggestions for traditional weather forecast information design?
	Q8: What kind of weather forecast information design do you think is the best for public space?
	Q12: Which do you prefer, information design for weather report in traditional media, public space or new media?


Table 3 Designed by author. Efficiency of weather forecast information design by different medias.

[bookmark: _Toc2632]3.5 Limitation
First, to conduct an semi-structured interview consume too much time. It requires extensive resources. Second, it’s not easy to find suitable interviewees. Finally, The amount of effective data on interviewees is also difficult to grasp.

Regarding the limitation of method 1, the content analysis used in the study can make up for this shortcoming. Through the comparison of the foreground and background in the image (Kress & van Leeuwen, 2006), the visual research path of image content analysis can make a difference in vision and design. Analysis is supplemented.

[bookmark: _Toc11897]4. Conclusion
This article focuses on the analysis of weather forecast information design and proposes to carry out data collection and analysis through mixed methods. This study aims to further guide design practice through systematic thinking on theoretical research to improve the user experience of weather forecast information design. In method 2 and method 3 of this study, multi-angle analysis is conducted in the hope of obtaining more accurate data and evaluation. For example, the solution in method 3 is to conduct content analysis (Kress and Van Leeuwen, 1996), Halliday’s metafunctional theory (e.g. 1978) as a key to analyze the text and image related content.

In general, mixed methods research start from both qualitative research and quantitative research to explore people's emotions and behaviors towards weather forecast information design, and makes the research more systematic through NVivo qualitative data analysis software, which can be used to a certain extent. to reduce research deficiencies. While conforming to user behavior habits, reasonable layout of visual elements such as interface design and information presentation can combine theory with practice and bring great convenience to users' lives. Further research can be specify: 1) How to collect a large amount of data and conduct analysis through multiple samples to provide guidance for design research, 2) What are the cross-media preferences for weather forecast information design in different countries? 3) How to improve the understanding of the same weather forecast among people with different educational levels through information design.
[bookmark: _GoBack]
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