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Abstract

Creativity has become one of the most significant learning goals in universities. However, there has
been less research supporting this in photography classes compared to art and design (or other) classes.
Therefore, the aim of this review article is to contribute understanding about supporting creativity in

photography classes by reviewing, analyzing, synthesizing, and applying studies from art and design research
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School of Architecture, Art and Design, King Mongkut’s Institute of Technology Ladkrabang (KMITL), Bangkok, Thailand
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to propose this research question: “What elements that help foster creativity in art and design classrooms
could be applied to photography classes, and how?” We searched the literature reviews on Scopus,
ScienceDirect, and Google Scholar (as a secondary database) for three main keywords, retrieving 1,449
articles, then narrowing these down to 84 from the period 2010 to 2022. We applied content analysis with
thematic coding to these articles and collected them into four groups with 23 themes as follows:
1) Designing creative curriculums (seven themes); 2) Constructing creative classrooms (seven themes),
3) Creative teaching (five themes); 4) Students’ characteristics (four themes). This review will also present a
framework for a creative art design and photography class that covers all four categories (from curriculum,
classroom, teaching, and students) to facilitate the development of creativity in university students and

could be applied into other classes.

Keywords: Creativity, Art, Design, Photography, University

1. Introduction

In the past, the goal of teaching was the conveyance of facts and procedures. The criteria used to
determine the success of classroom instruction involved tests on how many of these the students could
remember. However, the world has changed; memorizing only facts and procedures is now not enough for
success. University students need to approach new concepts, ideas, or knowledge with creative thinking
(Chang, Wang, Haynes, Song, Lai & Hsieh, 2022; Hall & Thomson, 2017; Sawyer, 2017).

As a consequence, creativity has become one of the most significant learning goals in universities
(Florida, 2019; Wei, Lacaste, Rodliyah, Nguyen & Chuang, 2022). Several national educational policies around
the world now prioritize creativity so that students can solve problems, apply existing knowledge, create
innovation, and prepare themselves for life beyond the classroom (de Bruin & Harris, 2017; Lucas, Claxton
& Spencer, 2013; Wei et al., 2022).

In art and design education, these curriculums have been widely recognized as a kind of creative
thinking and practice. However, previous research has focused on creativity in general art and design classes,
not that which is specific to photography classes. Additionally, most of them are not related to creative
photography classes. They have mainly focused on photography as a medium for conducting research.

As a consequence, no studies have solely analyzed how to support students’ creative skills in
photography classes. Therefore, the aim of this review is to contribute understanding about supporting
creativity in photography classes by reviewing, analyzing, synthesizing, and applying studies from art and
design research. Moreover, this review sets up this research question: “What elements that help foster

creativity in art and design classrooms could be applied to photography classes, and how?”

2. Methods
Researchers adopted a rigorous methodology recommended for a systematic literature review

(Aveyard, 2010, O’Brien & Guckin, 2016) as follows.

_._._n MsarsIvInsanzanlnenssudans daa.




2.1 Developing Inclusion and Exclusion Criteria
The inclusion and exclusion criteria for this review were selected according to our aim of
contributing understanding about how to support creativity in photography classes. We reviewed, analyzed,

synthesized, and applied studies from art and design research, as illustrated in Table 1 below:

Table 1 The criteria for inclusion and exclusion of the literature

Inclusion Exclusion
Peer review studies in English Non-English studies
Publication during 2010-2022 Publications outside the timeframe were not selected.
Journals; conference proceedings; textbooks; Working papers; conference abstracts; conference
book chapters; organization websites reviews

Categories: Arts and Humanities; Social Sciences;
Categories: Medicine; Mathematics; Environmental
Business Management and Accounting;
Science; Engineering; Agriculture; Computer Science;
Psychology
Physics; Astronomy

2.2 Keyword Search in Databases

At this stage, researchers set up keywords as follows:

creative AND art OR design OR photography AND teach OR class

These keywords represented a broad search string to ensure we were covering all related studies.
Next, the researchers looked for studies from two major databases in the social sciences and design
categories: Scopus and ScienceDirect, with Google Scholar as a secondary database. (When the information
was not available on Scopus or ScienceDirect, Google Scholar was used.) This combination of three
databases covered all academic literature from journals, conference proceedings, books, and organization
websites from 2010 to 2022 in order to gather information from the past for comparison with the existing
knowledge. Next, the search terms were used for titles, abstracts, and keywords from the databases

mentioned. The results from the keywords are illustrated in Table 2.

Table 2 Results of studies in the databases

Search terms Total
Database Second pass Time
(titles, abstracts, keywords) (first pass)
Scopus creative AND art OR design OR 1459
84 2010-2022
ScienceDirect photography AND teach OR class 152
Google creative AND photography AND teach
119 9 2000-2022
Scholar OR class
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2.3 Importing of Search Results into Individual Bibliographic Software, Documenting the
Search, and the Deletion of Duplicates

The search results from all databases (from Table 2, Scopus totaled 1459, and there were 152 from
ScienceDirect) were imported into Endnote20, a bibliographic software. Researchers imported these results
by selecting from the menu, “Import into duplicate library” to exclude duplicated articles. As a result, 162
out of the 1,611 articles were found to be duplicates and were removed from the software. Therefore, the
remaining articles totaled 1,449.

2.4 Organization of Relevant and Irrelevant Articles

Next, due to much keyword searching, the results of 1,449 articles as the first pass revealed that
there were several broad topics not relevant to the aim and research question. Therefore, we set up a
second pass to narrow down the number of articles. Researchers read all titles and abstracts and reviewed
the complete articles to determine whether each met the criteria, aim, and research question by focusing

” o«

on realted contents in the area of “creativity” in “art” or “design” or “photography” “class”. As a result,
the total number of articles remaining after the second pass was 84, as presented in Table 2:

2.5 Searching for Additional Articles, Using Other Forms of Searching, Google Scholar

However, due to the limited number of articles on photography topics, there were only nine articles
from both databases. Due to the limited amount of information, researchers used Google Scholar as a gray
area (not indexed in common databases but potentially related to the topic) and searched more articles
to find information about creativity in photography classes from 2000 to the present from books,
conferences, and journal papers. As a consequence, researchers searched the top 500 articles out of 20,000
hits from Google Scholar. After reading only summaries, the researchers selected 119 related articles. Next,

after reading all abstracts in addition to the whole articles, researchers finally selected nine articles related

to the topic of creative photography classes.

3. Research Gap by Keyword Co-Occurrence Analysis

This review article focuses on three main keywords: creativity class, art or design, and photography.
Researchers attempted to search the relationship between a pair of two keywords from Scopus and
ScienceDirect using VOSviewer software to identify trends and relationships presented in Table 3 and Figure

1
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Table 3 The top 10 keywords from a pair of two keywords

Creativity AND art or design Creativity AND photography Art or design AND photography
Keywords Occurrences Keywords Occurrences Keywords Occurrences
1. Creativity 714 1. Creativity 80 1. Photography 452
2. Innovation 104 2. Art 26 2. Art 100
3. Design 68 3. Photography 62 3. Photovoice 58
4. Art 55 4. Photovoice 19 4. Aesthetics 34
5. Higher education 51 5. Education 15 5. Photogrammetry 43
6. Design thinking a7 6. |dentity 11 6. Education 42
7. Education a5 7. Collaboration 12 7. Contemporary art 39
8. Design education 40 8. Higher education 10 8. Design 33
9. Creative thinking 38 9. Children 10 9. Architecture 32
10. Critical thinking 30 10. Technology 8 10. Landscape 26

Innovation, Photovoice, Education,

ol
Higher education, -~ Collaboration, Identity
Design thinking, €.

Education

voov
Photovoice, Photogrammetry,
Aesthetics, Education

Figure 1 Research gap of this review article

Through the co-occurrence of all keywords to examine the research gap (Table 3 and Figure 2-4),

we recognized that most keywords in the relationship between “creativity AND art or design” (not included

main keywords were, e.g., creativity, art, and design) mostly concerned: Innovation (104), Higher education

(51), Design thinking (47), Education (45), Design education (40), Creative thinking (38), and Critical thinking

(30)

The link between “creativity AND photography” mostly concerned: Photovoice (19), Education (15),

Collaboration (12), Identity (11), Higher education (10), Children (10), and Technology (8)

The link between “art or design AND photography” mostly concerned: Photovoice (58),

Photogrammetry (43), Aesthetics (34), Education (42), Contemporary art (39), Architecture (32), Landscape

(26).
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4. Content Analysis

All studies were examined using content analysis, which involves thematic coding conducted by
grouping the meaning of the whole sentence or paragraph rather than the text (Ryan & Bernard, 2000). For
the reliability test, results were rechecked and grouped by three researchers, who worked together to

discuss the final coding. In short, there are four groups with 23 themes presented in Figure 5 as follows:
® Designing creative curriculums: 7 themes
® Constructing creative classrooms: 7 themes
® Creative teaching: 5 themes

® Students’ characteristics: 4 themes

3
. Creative teaching @

1
Designing creative . Constructing creative
curriculums classrooms

Figure 5 A diagram from content analysis presenting four groups with 23 themes

4.1 Designing Creative Curriculums

Theme 1: Understanding creativity, not just facts and procedures

In the past, acquiring knowledge at universities meant collecting facts (statements) and procedures
(step-by-step instruction) about how to solve problems. The goal of studying at schools or universities was
to teach these facts and procedures. However, today’s university students need to apply creativity to
understanding new concepts, ideas, or knowledge. This is especially true for students in photography
classes, who must apply artistic skill (e.g., composition, color theory, and art history) and technical skill (e.g.,
lighting, camera control, lens work, and calculations) to create their works with their original style (Licul,
2020).

Theme 2: Developing lesson plans for creative curriculums

Sawyer (2015) suggested that changing learning environments can foster creativity. For example,
math or science classes should be redesigned to let students think creatively—to propose strong and

creative research questions—rather than only demonstrating existing knowledge. Sawyer (2012) also

- .
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suggested that students should be provided with loose structures that they can improvise towards content
knowledge, skill, and understanding.

Theme 3: Interdisciplinary courses

Chang et al. (2022) illustrated that, in order to construct creative art and design curriculums,
educators must craft interdisciplinary courses offerings. Runco and Jaeger (2012) argued that such
curriculums can help students improve teamwork, communication, and critical thinking skills since they
require working with different perspectives to create innovative and effective solutions. Such curriculums
combine students from different academic departments in classes together, so they actively share ideas to
solve problems and present solutions creatively.

Theme 4: Applying problem-based learning

Problem-based Learning (PBL) is a pedagogy approach applying case studies or problems as starting
points to accomplish the intended leaming objectives (Birgili, 2015). This method is quite innovative and
related to the concept of learning with creativity in classrooms. In fact, PBL has been applied in photography
classes. Sullivan (2010) recommended that, in order to create photography works, students should first
identify the problems and issues of the situation. For example, in documentary photography class, students
should research and explore what they are taking photos of. Next, they must present different solutions to
express their concepts and ideas to solve the queries, such as how photography works.

Theme 5: Applying a design thinking approach

The most famous method from PBL is the design thinking approach (Callahan, 2019; Von Thienen,
Royalty & Meinel, 2017). Design thinking refers to problem-based methodology, which seeks creative and
innovative ways of finding solutions and possibilities. Chang et al. (2022) recommended that the original
concept of design thinking originated with Herbert Simon’s The Sciences of the Artificial, divided into two
parts: emphaty (people from different fields exploring various issues differently) and ideate (finding and
proposing the workable solutions to finally present the prototype).

Theme 6: Flexible and open-ended curriculums

Hall and Thomson (2017) and Sawyer (2017) explained that art and design curriculums are
constructivist and involve student-centered rather than lecturer-centered approaches. Sometimes,
assignments and curriculums are not set up in advance but develop along with the students’ practice and
creative skills. Several studies have pointed out that the relationship between design lecturers and students
is “negotiated and improvisational” (Sawyer, 2017, p 106). Lastly, open-ended, improvised, and flexible-in-
design curriculums can support and foster creative and higher- level learning outcomes (Nathan & Sawyer,
2014; Sawyer, 2017).

Theme 7: Creating creative thinking skills

Creative thinking is “the entire set of cognitive activities used by individuals according to a specific
object, problem and condition, or a type of effort toward a particular event and the problem based on the
capacity of the individuals” (Birgili 2015, p 2).

Walter, Baller and Kuntz (2012) suggested that assignments in photography classes be aimed at
developing students’ creative thinking skills. This is because, in taking photos, students develop social skills

in interactions with other community members, leading them to understand different perspectives and
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experience enhanced real-world experiences. Students must solve real problems in the assignments they
face, such as technical limitations, and apply their existing knowledge to try to create something new in
their projects; this is the process of creative thinking.

4.2 Constructing Creative Classrooms

Theme 1: Supporting group discussion

Chan (2013) suggested that art and design lecturers should add group discussions into the
classroom as they allow students to share their points of view and encourage them to think differently and
more creatively. The key point is that sharing ideas in groups encourages students to learn from others with
different ideas and to better understand how to group diverse concepts together, often engaging with ideas
they may never have considered before.

Theme 2: Integrating art, design, and photography in all classrooms

Art, design, and photography classes are good examples of creative classrooms; students can
present their concepts, ideas, and designs (Anderson, Katz-Buonincontro, Bousselot, Mattson, Beard, Land
& Livie, 2022).

In the case of photography, some mathematics classes invite students to walk around the city and
take photos of geometric aspects of architecture for the purpose of analyzing creative models and studying
geometry (Rizzo, Laura, Mancenido, Lavicza & Houghton, 2019). Furthermore, Sharples, Davison, Thomas
and Rudman (2003) used photography in mathematics classes to calculate the slope of rooftops. Rizzo et
al. (2019) suggested that adding photography assignments to classes to build problem-solving skills could
help students develop strong senses of their differences, strengthen communication skills, and develop
authenticity, which all lead to creative thinking.

Theme 3: The classroom as a creative community

Sawyer (2017) recommended that in design classes, lecturers should set up the classroom as a
community of practice, meaning creating a classroom environment that fosters creativity, and where
lecturers and students are peers, instead of the more traditional style.

Photography classes should not only be about taking photos and getting grades but also about
learning to communicate with each other. Pentzke, Suhajcik and Glynn (2021) recommended that lecturers
should set up photography assignments and creative environments in the classroom to improve
communication skills such as sharing and presenting photographic works and receiving feedback from other
students. Furthermore, in the class, students should be encouraged to explain how they solved problems
creatively and develop their methods for completing the assignment.

Theme 4. Creating open-ended classrooms

Adams and Forin (2016, p 61) suggested that art and design lecturers should act as if they are
“walking a line between driving students in a particular direction and encouraging students to act
independently”. Regarding this method, Sawyer (2017) stated that the majority of studies found that design
lecturers in universities successfully avoided an authoritarian teaching style through fostering collaboration
and avoiding being overly authoritative. For example, Salazar (2013) summarized that 90 percent of students
preferred the open-ended curriculum. Orr, Yorke, and Blair (2014) stated that, after testing, most students

rejected the traditional pedagogy, preferring to share ideas and knowledge with lecturers freely.

- I

i 36 aUuA 1: uns1Ax - dguIey 2566




Theme 5: Supporting multicultural learning

Sharif (2019) and Maddux, Yang, Falk, Adam, Adair, Endo, Carmon and Heine (2010) suggested that
multicultural learning is a process related to creativity. This is because, when students acquire new
information and ideas from different cultures, they have the opportunity to make connections between the
new information, thus thinking more creatively. In photography, mixed or diverse cultural experiences are
highly necessary. Brown (2005) supported that photography assignments in multicultural environments
create discussion and increase understanding, creativity, and critical thinking. Students can learn from
different cultures and understand differences between people from real-world experiences through their
own and other students’” work.

Theme 6: Supporting diversity learning in the class

Diversity can be a mixture of differences between Western and Eastern cultures. For example, Morris
and Leung (2010) mentioned that Western designers seem to focus on novelty over appropriateness,
whereas Eastern designers emphasize appropriateness over novelty. In Eastern cultures, creativity refers to
a dynamic and reuse or interpretation of tradition rather than breaking the tradition and creating the new
one. This is contrasted with Western culture, where creativity means creating the new thing with is originally
Morris and Leung (2010).

Regarding photography class instruction, Sharples et al. (2003) conducted research that mixed
different age groups of 180 students in a photography class. The results indicated that more diverse groups
of students resulted in more noticeable development of interpersonal, communication, and creative skills.
This is because photography as a medium can build active relationships among students and their friends,
parents, and family (as they take photos of them).

Theme 7: Providing useful feedback and critiques

Most students in general education view assessments or feedback as unsafe, stressful, and
competitive (Dannels, 2011). However, in art, design, or photography curriculums, Dannels (2011) argued
that positive feedback is useful and can enhance student work. However, art and design lecturers should
not critique students personally but, instead, help them to progress and better focus on the creative
process. Webster (2006) and Sawyer (2017) also supported the idea that the majority of design students
consider feedback from experts or lecturers as encouraging, stimulating, collaborative, and supportive.

4.3 Creative Teaching

Theme 1: Lecturers’ positive beliefs about creativity

Teachers often experience conflict on the subject of creativity in the classroom since student
creativity is quite personal, subjective, and difficult to evaluate (Anderson et al., 2022; Bereczki and Karpati,
2018; Katz-Buonincontro, Perignat, and Hass, 2020). Anderson et al. (2022) and Bereczki and Karpati (2018)
recommended that, first, teachers must have a growth mindset about the creative potential in both
themselves and their students; this is possible through emphasizing effort and process rather than talent

and final output only.
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Next, instructors should validate the creativity of students by encouraging them to share new ideas
or opinions about all possibilities. Most importantly, they must have tolerance for ambiguity when
experiencing uncertainty in the classroom.

Theme 2: Lecturers’ creative capabilities

Anderson et al. (2022) and Orr and Kukner (2015) suggested that teachers should have the capability
to be imaginative and ready to take risks and also be reflective and open minded about how to teach. In
addition, they should have a sense of responsibility about being interested in a student’s response or ideas
and that they have minds open to any possibility. Anderson et al. (2022) emphasized that facing uncertainty
confidently and tolerating the ambiguity of open-ended questions is the first step to having a creative class;
students can think differently because they do not feel they are being controlled.

Theme 3: Changing traditional approaches into creative ones

Cho, Oh, Kwon, Kim, Chi and Hong (2011) and Harris (2016) suggested that, regarding the goal of
creativity, lecturers should include activities that encourage diversification of teaching and learning together,
such as design thinking, problem-solving skills, promoting a creative classroom environment, encouraging
students to present their ideas, respecting unique ideas, and honoring the diversity of students.

In and of itself, photography is a creative approach, not a traditional one. Students must go outside
to take photos (e.g., landscapes, travel, documentary photography) with new perspectives. This encourages
photography students to interact more with nature and different cultures. Therefore, lecturers could create
creative photography assignments related to social issues beyond the classroom. For example, assignments
about sustainability could inspire students to research and understand social issues, nature, and the
environment and the appropriate technical skills that would result in the desired outcome: creativity (Sipos,
Battisti and Grimm, 2008).

Theme 4: Managing external and internal creative factors

Creative teaching is composed of external and internal factors (Meintjes & Grosser, 2010). Regarding
external factors, the culture of the university or surrounding area can support or impede the creative
teaching skills of lecturers. For example, managing a large number of classes could make it difficult for
lecturers to have sufficient time to prepare creative activities (de Bruin & Harris, 2017; Wei, Chuang & Smith,
2022). Internal factors include the lecturer’s characteristics and capabilities, such as their knowledge,
personality, improvised skill, motivation, or beliefs (Foster, 2015).

Theme 5: Focusing on creative process, not final works

The process of being and acting creatively has been the primary goal of art, design, and
photography education (Cornock, 1984; Dannels, 2011; Graham & Zwirn, 2010; Orr & Bloxham, 2012; Salazar,
2013; Sawyer, 2017). The creative process emphasizes the process of creation rather than the final result,
especially when design students face problems or risks while working.

Through photography class, as a practice class Sanif, Hussin, Senom, Siraj and Putih (2013)
supported the idea that teaching photography should emphasize the creative process from the initial
concept to the final product. Photography is non-verbal communication; there is no text telling the story.
Students must develop their own concepts and story to easily communicate to audiences. Thus,

photography students must go through several creative processes such as understanding the issue,
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developing the concept and symbolism, discussing with others, sketching, exploring the medium (e.g.,
camera, lens, photographic equipment), technical testing, shooting, and post-processing.

4.4 Student Characteristics

Theme 1: Having space for freedom and autonomy

Chan (2013) recommended that lecturers who are student-centered, who allow students to have
space for freedom and autonomy, will have more creative classes than controlling lecturers. Freedom could
let students generate rational ideas with creativity. However, freedom must be balanced with guidance.
Students should be well-informed concerning their assignments and the lecturer’s expectations. (Chan,
2013; Klunklin, Subpaiboongid, Keitlertnapha, Viseskul & Turale, 2011).

Sullivan (2010) supported that photography students must be autonomous and choose their own
concepts and sometimes topics according to their styles and interests. Therefore, lecturers should let them
have freedom for thinking, processing, and finishing their photographic works.

Theme 2: Learning with self-confidence

Self-confidence is the first stage of generating creative ideas. Chan (2013) suggested that confidence
plays an importance role in students’ willingness to present their ideas with creativity. Klunklin et al. (2011)
supported the idea that students with high self-esteem are more likely to step out of their comfort zone
or and contribute creative ideas. Therefore, before supporting students in their creativity, lecturers should
first build students’ self-confidence by valuing their contributions, appreciating their efforts, and encouraging
them to leave their comfort zones.

Theme 3: Students’ interactions with lecturers

Design classes require students to develop their understanding of design implicitly, through practice
works rather than through formal teaching and the study of theory (Taneri & Dogan, 2021; Van Dooren, Van
Dorst, Asselbergs, Van Merrienboer & Boshuizen, 2019). Therefore, reflection, feedback, and interactions
between lecturers and students are significant variables. Lecturers in design classes should be coaches,
guiding students as they practice. In turn, design students must actively embrace challenges as they work
independently, as due to the nature of design (learning by doing), students often practice their skills
individually.

Theme 4: Students’ independence

Students can learn more effectively by conducting experiments and taking risks (Graham & Zwirn,
2010). Graham and Zwirn (2010) also supported the idea that design lecturers should try to encourage
students to make mistakes, take risks and engage in experiments. Moreover, students’ works are quite
different and autonomous. Therefore, the art and design lecturer should understand the difference between

students’ characteristics and support them.

5. Discussion: Applying these approaches into creative photography classes

Overall, the issues to discuss are that “designing creative curriculum”, “construct creative

» o«

classroom”, “creative teaching” and “students’ characteristics”
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In short, setting up a creative photography curriculum by focusing on sharing ideas, experiences,
and information from lecturers and diverse groups of students, encouraging students’ participation and
improvisations, and open-endedness and flexibility in design curriculums are all the main components
necessary to support creativity in photography students.

Photography class involves not only taking photos with technical skill but also communicating
(presenting, sharing, and giving feedback) with others (Pentzke, Suhajcik & Glynn, 2021). Lecturers should
not critique students’ works in an overly critical way. They should encourage, support, and give them
positive feedback.

Moreover, art/design and photography lecturers should focus on the creative process in the
classroom as the primary goal rather than final works only (Sawyer 2017). This means that students should
focus on how to create creative design work and link their concepts, storytelling, symbols, ideas, and the
whole process.

Lastly, art, design, and photography classrooms should focus on practice works; this is different
from the general classroom. Lecturers must understand students’ independence and autonomy, and
support them in practicing unique ideas to interact, discuss, and reflect on their lectures (Graham & Zwirn,

2010).

6. Summary

Using a systematic literature review, this article aimed to contribute understanding about how to
support creativity in photography classes by reviewing, analyzing, synthesizing, and applying studies from
art and design research, as presented from Sections 3 to 6. Moreover, this review article set up a research
question: “What elements that help foster creativity in art and design classrooms could be applied to
photography classes, and how?”, which is illustrated in Figure 5. The researchers used the content analysis
method to group and summarize the articles into four main categories with a total of 23 themes as follows:

1) Designing the creative curriculum — The objective is to design curriculums that do not just
involve remembering facts and procedures but should focus on creative learning processes, artistic and
technical skills, and students’ individual styles. Additionally, interdisciplinary, flexible, and open-ended
curriculums focusing on student-centered, design thinking methods and PBL should be added into creative
photography curriculums.

2) Creating creative classrooms — In the photography classroom, lecturers should support
students having group discussions by mixing different cultures in groups to be active, think differently, and
work creatively. Lecturers should have a creative community, with both lecturers and students acting as
peers to assist each other since photography class involves communicating (presenting, sharing, and giving
feedback) with each other. Lastly, lecturers should encourage, support, and give students positive feedback.

3) Creative teaching — This is most significant element. Photography lecturers must have a growth
mindset and open mind about creativity in both themselves and students and understand that students

will be autonomous. Traditional teaching should be transformed into creative approaches by including
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diverse creative methods such as design thinking, problem-solving skills, and encouraging a creative
environment to freely share ideas. Photography lecturers should have creative assignments related to topics
beyond technical photographic skills to encourage students’ understanding of social issues, real-world
situations, and different cultures. Lastly, lecturers should focus on the creative process in the classroom as
the primary goal rather than final works only.

4) Students’ characteristics — Photography students should build self-esteem or self-confidence,
as the first and most significant step to having creativity is lecturers appreciating their work. Next, students
should have space for freedom and autonomy. Lecturers must understand this and support students’
practice of forming unique ideas and interacting, discussing, and reflecting on their lectures.

Finally, four main categories with 23 themes identified in this review could be applied into any
other class, not just art, design, or photography. If the goal of studying in university is creativity, as the most
significant skill in this age, this article, especially Figure 5, can serve as a review framework for teaching and
learning in all subjects, as it covers all four categories from curriculum, classroom, teaching, and students.

However, a limitation of this article is the small amount of any discussion about creative or teaching
photography class studies: only nine articles from Scopus and ScienceDirect and nine from Google Scholar.
Moreover, the majority of them are not related directly to developing creative photography classes or
teaching. Researchers therefore must apply factors and recommendations from art and design studies to

create the review framework.
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Abstract

This paper describes a qualitative study undertaken to inform strategic planning for an urban
redesign project_by the Nakhon Sawan City Municipality. The project involved the redesign of an area of
the municipality connecting a park and the riverfront to improve access to and use by all users of these
public facilities for exercise and recreation. Associated with the success of such a project was the perceived
need to engage with residents and other people using and moving between the spaces to better understand
the nature and diversity of access needs and specific attitudes held about the proposed redesign project.

This paper reports on the findings of the user engagement study undertaken in two stages; 1) a survey of
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the physical conditions of the site and 2) an exploration of community experiences and attitudes from 32
residents using participant-produced photographs (PPP) with in-depth interviews with the data of which
were analysed using Interpretative Phenomenological Analysis (IPA). Reported in the form of three ‘super-
ordinate’ themes, including 1) conflict of occupancy, 2) resident skepticism and 3) mutual compromise, the
findings have been adopted by the Nakhon Sawan City Municipality to inform the strategic plan for the

proposed urban redesign project.

Keywords: Community Attitudes, Photo-elicitation Interview, Photovoice, Interpretative Phenomenolosical

Analysis, Urban redesign.

1. Introduction

Nakhon Sawan Municipality Urban Redesign Project

The Royal Thai Government designated Nakhon Sawan province in 2019 to revamp its current
public spaces and infrastructure, such as roads and pedestrian walkways, with the aim of enhancing
accessibility and ensuring the widest possible range of users can benefit from them (Nakhon Sawan
Provincial Government, 2020). In response, in 2020, the Nakhon Sawan Municipality established the project
named “Nakhon Sawan, the city for all” informed by the key strategies of building opportunity and social
equity as well as enabling residents to spend more time outside. A critical aspect of this urban design
project is the link between Nong Somboon Park and other public spaces in Nakhon Sawan Municipality
(NSM) such as the Chaopraya river waterfront. According to the initial onsite survey, Nong Somboon Park is
considered a major recreation park and landmark attracting different types of users. In this park, there are
small gardens and green areas, lakes, jogging tracks, bike lanes, basketball and volleyball courts, and
exercise courtyards scattered around the park. All these areas are used for recreational activities and
outdoor exercise. However, for elderly people and people with disabilities, access to some of these spaces
and facilities is restricted due to the poor condition of existing conditions of pedestrian walkway pavement;
changes in the level of pedestrian walkway surfaces; permanent obstacles, such as electrical poles or post
boxes; and temporary obstacles, such as flowerpots. Intent on responding to these restrictions in a
meaningful way for those experiencing or likely to experience difficulties a key part of qualitative inquiry
for the Nakhon Sawan Municipality’s urban redesign project was gathering in-depth information in-situ from
real users. This collaborative approach that also involves people living nearby the project acknowledges
research that has found that building mutual understanding between local government sectors and the
public contributes to the success of public projects such as the urban design project (Alipour & Galal Ahmed,
2021; Ghanbaripour, Sher, & Yousefi, 2020; Owolabi, Oyedele, Alaka, Ajayi, Akinade & Bilal, 2020; Simon,
Jefferies, Davis, & Newaz, 2020). The success of redesign in the urban context requires not only consideration
of the physical aspects of built environments but also a strategic plan for the project that articulates its
goals and actions. User participation and attitudes are considered as highlighting key values for informing
the strategic plan of a project, especially public facilities, and public service projects (Altay & Demirkan,
2014; Barki & Hartwick, 1994; De Siqueira & Al Balushi, 2020; Mulligan, Calder, & Mulligan, 2018). Successful

involvement of users depends in the first instance on providing them with relevant project information,
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including both pros and cons. In addition to developing effective strategic plans, user involvement is also
critical for determining functional requirements, spatial organization, and construction details (Hussain,
McKellar & Policy, 2020).

Public hearings are a prerequisite for Thai provincial government sectors at the early stage of a
government project. Unfortunately, there is a lack of evidence revealing how people’s attitudes are
gathered and interpreted. This article will describe the qualitative study undertaken to understand users’
attitudes toward the redesigning of existing public space projects at the initial stage of Nakhon Sawan
Municipality’s urban redesign project. As will be outlined, the study involving user attitudes followed a
study of the physical conditions of Vilai Sawan Road and Vimarnman Road in Nakhon Sawan municipal
district to identify a potential route between Nong Somboon Park and Chaopraya river waterfront area. This
initial study provided the focus for the engagement of the local community and then subsequently detailed

information to inform the project strategic plan.

2. Objectives

The research objectives are;

1) Explore potential linkages between Nong Somboon and Chaopraya River waterfront.

2) Understand residents’ attitudes toward urban redesign projects, especially in Nakhon Sawan City
Municipality.

3) Apply emerging themes as part of the strategic plan for the proposed urban redesign project for
Nakhon Sawan City Municipality.

3. Theoretical framework and literature review

3.1 Identification of Attitude

For the Nakhon Sawan Municipality’s urban redesign projects information required for developing
design and strategic planning can be categorized into two different types of data: objective data; and
qualitative data. Objective data were gathered by assessing the existing physical conditions of pedestrian
walkways and streets in the Nakhon Sawan Municipality area to identify the potential routes between Nong
Somboon park and Chaopraya river waterfront. In terms of qualitative data for this project, comprised of
user points of view, including attitudes, feelings, perceptions, opinions, and concerns (Shatu, Yigitcanlar &
Bunker, 2019). In this respect, there is compelling evidence of the relationship between positive attitudes
of people toward public projects and services and success in developing new public projects and services
(Louis, Sgnsterud, Junuzovi¢-Zuni¢, Tomaiuoli, Del Gado, Caparelli & Heitmann, 201 6; Valente, St. Louis,
Leahy, Hall & Jesus, 2017; Wang, Li & Wu, 2019).

Identifying people’s attitudes is not easy, and it is even more complicated to understand how
attitudes change. One of the main aims of identifying attitudes is to see order and consistency in what
people say, think, and do, and use this for predicting people’s future behaviours. An attitude is not
something we can measure and examine in the same way as we examine physical things but rather is

revealed through individuals’ words and actions (Richardson, 1996). In this research, people’s attitudes
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were identified through interviews where they reflected on photographs, they had taken of their everyday
experience of the project sites.

Before undertaking the attitudinal study, it was important for, the researchers to identify their roles
either as summative evaluators or as formative evaluators. As a summative evaluator, a researcher aims to
produce a summary statement; an overview used to help evaluate project achievement. For this reason,
summative evaluators will focus on the articulated objectives of the project, and in the case of attitudes
how they relate to achieving project objectives (Henerson, Morris & Fitz-Gibbon, 1987). Alternatively, a
formative evaluator plays the role of helper and advisor for planners or developers. The formative
researcher may be asked to look out for potential opportunities/problems, identify what the project needs
to improve, monitoring the project activities and attitude changes toward the project (Robinson & Shaver,
1976). In this research, formative evaluation was undertaken wherein people’s attitudes were identified to
inform the urban context's direction, development, and redesign in response to the concept of “the city
for all”.

In addition to establishing the purpose of identifying people’s attitudes, there is also the need to
decide on how attitudinal data are to be collected. One approach is where people self-report their
attitudes. This can be through interviews, surveys, or polls in both oral and written form, questionnaires,
attitude rating scales, logs, journals, diaries, and so forth. Self-reporting produces the most direct and
authentic data in the context of individuals’ self-awareness, beliefs, feelings, and abilities. A second
approach is collecting information from persons who closely relate to the research participants. This type
of data collection uses interviews to capture participants’ feelings, beliefs, or behaviours as conveyed by a
person who has a close relationship with the participant.

In this research, the approach of directly involving people living in Nakhon Sawan Municipality area
was considered to produce information of the most value to the project. Associated with this approach was
the need to alleviate participants’ concerns and anxieties by providing them with detailed information
about the urban redesign project, why they were being invited to participate in the research for the project,
how they would be involved, and how their responses would be analysed and used. With these
considerations, it was decided to use participant-produced photographs (PPP) as the focus in face-to-face
interviews with the participants.

3.2 Photo-elicitation (PE)

A qualitative research method in which photographs are an integral aspect of the inquiry process
has its origins in the work of John Collier, Photography in Anthropology: A Report on Two Experiments, in
1957 (Collier & Collier, 1986). This approach labelled “photo-elicitation” (PE) uses photographs as a
medium; participants interpret their photographic media for the researcher during the interview (Loeffler,
2004, Torre & Murphy, 2015). Photographs can offer the possibility for the researcher to observe the
research participants’ life experiences, and they can create communicational links between strangers for a
specific issue or subject (Collier & Collier, 1986). The advantage of integrating photographs into the interview
process is that photographs provide an alternative representation to written and spoken language (Shaw,
2013). Using a photo-elicitation method in the interview process, compared with word-only-interview, was

found to evoke more in-depth thoughts, attitudes, and opinions from research participants during the
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interview. Photo-elicitation also allows the researcher to obtain in-depth information with fewer participants
than with other methods (da Silva Vieira & Antunes, 2014).

There are two types of photo-elicitation that have been widely adopted. Traditional photo-
elicitation is a method in which the researcher takes the photographs used in the interview; researcher-
produced photographs (RPP). Another type, the auto-driven interview requires participants to take their
photographs or asks participants to select photographs used for the interview. The traditional method,
normally, is considered appropriate for a deductive research approach, but the auto-driven interview
method is useful for an inductive research approach (Clark, 1999). The auto-driven photo-elicitation, with
participant-produced photographs (PPP), allows research participants to lead the interview in an open
explorative manner (Clark-lbaNez, 2004; Collier & Collier, 1986; Hurworth, 2003; Loeffler, 2004; Taylor, 2002;
Winddance Twine, 2006).

Photo elicitation, especially with participant-produced photographs, has also been adopted to
study people’s perceptions and experiences of architecture, built environments, landscapes, and urban
design and planning. In architecture, applying photo-elicitation with participant-produced photographs (PPP),
Imamosglu (2000) studied architecture and non-architecture students’ assessments of different traditional
and modern house facades in Turkey. In urban design and planning, photo-elicitation interviews were used
as a participatory tool to inform urban planning and decision-making processes about peoples’ concerns
(Sinclair, Diduck & Duinker, 2014).

Furthermore, photo-elicitation can shed light on people's experiences of the lack of built
environmental units. For example, if the research focuses on urban planning, participants might discuss the
absence or insufficiency of parks, green spaces, or community facilities in their neighborhoods. Using
photographs, individuals can visually communicate their perspectives on the impact of such deficiencies
and how they perceive and navigate their surroundings.

By employing photo-elicitation, researchers can gain a deeper understanding of people's subjective
experiences and perspectives, which are not always evident through quantitative measures or surveys alone.
This method provides a richer context for examining the complexities of human perceptions, as well as the
factors that contribute to agreement or disagreement and the consequences of lacking certain built
environmental units.

When it comes to people's perceptive domains, photo-elicitation allows researchers to explore the
degree of agreement or disagreement among participants. By presenting a series of photographs to
individuals and asking them to express their opinions or reactions, researchers can gauge the level of
consensus or divergence in their responses. This technique helps reveal the range of perspectives and
allows for a more nuanced understanding of people's perceptions (Boy, 1996).

For example, imagine a study exploring public opinions on a controversial social issue. Researchers
can show participants different photographs related to that issue and ask them to discuss their reactions.
By analyzing the responses, researchers can identify patterns of agreement or disagreement, understand
the underlying reasons for these opinions, and gain insights into the factors influencing people's perceptions
(Egan, 2011). Photo-elicitation can also be employed to address the lack of built environmental units of

discussion. The built environment refers to the human-made surroundings, including buildings, streets,
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parks, and other physical structures. While discussing the built environment solely through verbal
descriptions can be challenging and prone to subjective interpretation, photographs can provide a concrete
and visual reference for participants to discuss and analyze (Nisbet & Markowitz, 2014).

As mentioned above, adopting photo-elicitation in the research of architecture, design, and other
related fields can provide researchers with in-depth reflections on participants’ thoughts, experiences, and
attitudes toward a specific phenomenon. In this research, photo-elicitation with participant-produced
photographs (PPP) was embraced as the key method for collecting in-depth comprehensive information
from the research participants; real users in the Nakhon Sawan Municipality area and residents who live on
Vimarnman road. It complemented an initial on-site survey to identify potential roads linking Nong Somboon
Park and Chaopraya River waterfront area.

3.3 Interpretative Phenomenological Analysis (IPA)

In qualitative research, data retrieved from research participants represent highly valued
information. This data can be retrieved by different methods, such as observation, and interview. Interview
data, among these methods, are considered primary verbal information obtained from the research
participant. To reveal embedded meaning that retains its richness, data then need to be interpreted
systematically and rigorously that aligns with the qualitative nature of the research and the intent of the
project. With its focus on the evaluation participant residents make and the beliefs they hold about the
physical conditions of their urban environment and the proposed urban redesign project, implicitly as well
as explicitly, the research project employed Interpretative Phenomenological Analysis (IPA) as the
underpinning methodology (Smith, Flowers & Larkin, 2009).

In IPA, the study commences with a primary question with a minimum preconception or prior
theoretical input (Smith et al., 2009). IPA aims to retrieve rich data and subject it to detailed analysis case-
by-case. With such a focused thorough process, it is considered reasonable to have a small participant pool
purposefully selected (Smith & Osborn, 2007). In this research, participants were limited to two groups; 1)
residents who live along the selected road, Vimarnman Road, and 2) participants who are main users of
Nong Somboon Park. Data collection in IPA focuses on data that are likely to elicit detailed experience.
Therefore, an in-depth interview, a conversation with purpose, is normally adopted to derive participants’
information. Participants and researchers reciprocally engage in the interview with an initial set of questions,
with the inquiry developing to allow contingent interesting areas to emerge. The researcher’s role is to
encourage and guide participants through the interview. Unanticipated stories are an asset likely to reveal
unanticipated outcomes (Smith et al., 2009). Interview data are collected with recording devices and then
transcribed verbatim.

The first stage of IPA analysis involves reading and re-reading to immerse and familiarize the
researcher with the data. Moreover, the rereading process allows the researcher to develop further suitable
interview questions and interview strategies. The second stage of IPA focuses more on details and requires
more time. This stage is named free textual analysis, focusing more on the content and participants’ use of
language. The IPA analytical approach involves 1) descriptive comments about the content of participants’
responses, 2) linguistic comments which focus on the use of language, expression, repetition, degree of

fluency, and metaphor, and 3) conceptual comments involving engaging with data at a conceptual
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interpretive level, as well as with feelings and emotions (Smith et al., 2009). Essentially, the task is to reduce
details while keeping the essential complexity of meaning and to match or group relevant connections and
patterns to facilitate the emergence of themes that when considered collectively across participants may
produce super-ordinate themes. In a large group of participants, looking for reoccurrences among
participants is a vital step. However, there is no rule to identify reoccurrence. The final step is to identify

the set of criteria for the recurrence themes (Smith et al., 2009).

4. Method

4.1 The 1% Phase of the Research: On-site Survey and Measurement

In addition to user input, the success of the Nakhon Sawan Municipality project also depends on
how the project can optimize such factors as budgets, construction utility, and construction times. The
identification of a route connecting Nong Somboon Park to the Chaopraya River waterfront presents
numerous obstacles, but utilizing both walkways and roads will assist the Nakhon Sawan Municipality in
successfully accomplishing the project within a constrained budget and timeframe. The initial stage of data
collection was the on-site surveys conducted in situ to explore potential linkages between Nong Somboon
and Chaopraya River waterfront. Existing obstacles on the pedestrian walkways and physical conditions on
selected roads were assessed. Figure 1 shows two potential linkages: Vimarnman Road and Vilai Sawan

Road.

Figure 1 Potential roads; 1) Vimarnman Road (red line) and 2) Vilai Sawan Road (blue line),

satellite image modified from Google map

The first phase was divided into two steps. The initial step involved conducting an on-site survey
to explore potential obstacles on two specific roads: 1) Vimarnman Road, which spans 500 meters (identified
as number 1 in Figure 1), and 2) Vilai Sawan Road, which extends over 600 meters (marked as number 2 in

the Figure). These two roads are located at the heart of Nakhon Sawan City Municipality area. The aim of
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this research was to assess the current physical conditions and elements present on pedestrian walkways
and road surfaces that may pose challenges for all users who regularly utilize or walk on these paths.
Possible obstacles were noted, sketched, and photographed by the researcher and experts in inclusive
design. The walk-through surveys on two selected roads were also recorded in the video as a way of

recording additional data (Figure 2).

4
|
nau

Figure 2 Excerpt scenes in video recording from the on-site surveys

The second step involved on-site measurements to locate possible obstacles and to measure
dimensions of those possible obstacles, for example, pedestrian width, varying levels of pedestrian surfaces,
location of electric poles, fire hydrants, street telephone junction boxes, flowerpots positioned at the front
of some residential units, and so forth. The measurements were conducted in 20-meter-length intervals
along the pedestrian walkways on either side of the two selected roads.

Existing conditions and possible obstacles on the two selected roads were included in the
comparison, with the assessment criteria adapted from UD principles and design for all concepts, to identify
the potential for existing conditions and possible obstacles to cause difficulties for users. Each assessor, the
researcher and UD experts, presented individual measurements in a comparative table; an excerpt is shown
in Figure 3. Each assessor placed photographs, notes, and sketches in the assessment table, and they also
gave scores from -2 to -10 points for each obstacle (Figure 3). The more negative points allocated to each
road, the greater the difficulties that users were likely to experience while they used or walked on existing
pedestrian walkways. The comparative results were then used to identify the potential road linking Nong
Somboon park and Chaopray River waterfront. The on-site surveys and measurements continued from
December 2018 to the end of April 2019. A comparative analysis was undertaken in June 2019. To finalise
the analysis, individual researchers and expert analyses were brought together in a group discussion

culminating in the selection of a link between Nong Somboon park and Chaopraya river waterfront.
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Figure 3 An excerpt from the on-site survey and measurement

The result from the first phase of research identified Vimarnman Road, shown with number 1 in
Figure 1, as having the potential to be the linkage between Nong Somboon Park and Chaopraya River
waterfront. In the second phase, photo-elicitation with participant-produced photographs (PPP) was
adopted as the key data collection method. The research participants, in this phase, were divided into two
main groups; 1) residents and business owners whose housing and commercial units were located on
Vimarnman Road and 2) the users from Nong Somboon Park.

4.2 The 2nd Phase of the Research: Photo-elicitation Interview and Interpretative
Phenomenological Analysis (IPA)

The recruitment of the first group was implemented purposefully by recruitment flyers
disseminated to every single residential and commercial unit on Vimarnman Road; 45 units in total. 27 units
replied with 32 persons willing to be participants and to undertake photo-elicitation activities. In some units,
more than one person living in a unit chose to participate in photo-elicitation activities and interviews. For
the second group of participants, the users of Nong Somboon park, the recruitment was conducted using
random sampling. The recruitment flyers were distributed, on weekdays and on the weekend, randomly to
users in Nong Somboon Park. Through this recruitment approach, 28 persons were willing to participate in
photo-elicitation activities and interviews.

In the recruitment flyers, research participants were given an overview of Nakhon Sawan urban
design and development project, and they were also given details of photo-elicitation activities. For the
photo-elicitation activities, the first group of research participants; residents and business owners on
Vimarnman Road, were asked to take photographs representing their reflections on key questions such as,
‘How is your place/house/unit represented a part of the community?” and ‘How is your place/unit
represented as its territory?’. Another key question was ‘If there was an urban design and development
project in Nakhon Sawan Municipality area what would be the key issues for its success or failure?’

The second group of participants they were asked to take photographs when they were doing
activities, running, jogging, and exercising, in Nong Somboon park. They were told their photographs should
represent their reflections on key questions such as, “What are your key activities in the park?” and “What
are the main obstacles causing difficulties for using/walking/running/doing exercises within the park?” They

were also asked to choose the most preferred route linking Nong Somboon park and Chaopraya River
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waterfront with such questions as, “If you want to go to Chaopraya River waterfront, which route will you
take?”, “Could you take pictures along the selected route?”, and “What are the pros and cons/good and
bad points you find along the route?”

In photo-elicitation activities, all key informants (participants) were asked to take at least 20
photographs, with no maximum limit. Then, all participants were asked to choose and submit, via e-mail
to the researcher, at least 15 photographs which strongly represent and respond to the key questions
guiding the photo-elicitation activities. Participants’ photographs, from two groups of participants, were
digitally prepared by the researcher for use in the elicitation interviews. Interview appointments were made
with each participant individually by their availability. All key participants were also asked to sign the
consent form allowing the researcher to use their photographs and interview data only for this research
and educational purposes. The interview activities took approximately 45 minutes to one hour and twenty
minutes. During the interview, participants’ photographs were presented on the computer screen.
Participants were asked to respond to semi-structured questions about the prompt questions used to guide
the photo-elicitation activities All photo-elicitation activities and interviews were conducted from May 2019
to the end of July 2019. By IPA, all interview conversations were initially transcribed word-by-word and
transposed to the IPA analytical table. The interpretation process began with initial coding. In this step, each
sentence retrieved from the interview transcription was read, reread, and initially summarized, retaining key
meanings and important linguistic contexts from the original transcriptions. In the second step, subordinate
themes were identified by grouping key meanings and issues from the initial coding and creating summative
keywords or sentences with a higher level of interpretative abstraction. In the final step, superordinate
themes were generated at an even higher level of abstraction. The superordinate themes were then used
along with an architectural experience theoretical framework generated from previous research by the
researcher to determine a concept and direction for Nakhon Sawan Municipality urban design and

development project. This process occurred from August 2019 to December 2019.

5. Results

5.1 The Result from 1st Phase of the Research: The On-site Survey and Measurement

The comparative assessment scores given by each assessor individually were averaged. The results
showed that with -56 points Vilai Sawan Road has more negative points than Vimarnman Road, at -24 points.
Therefore, the results in the first phase verify that Vimarnman Road had the most potential to become the
linkage between Nong Somboon Park and Chaopraya River waterfront. In addition, the result also reveals
that possible obstacles along the two selected roads can be categorized into two main types. The first type
is the immovable obstacle elements, including 1) varying levels of pedestrian pavement and 2) public
facility elements; for example, electrical poles, telephone junction boxes, traffic signs, damaged manhole
covers, and parking ramps (Figure 4). The second type is an impermanent obstacle. This type included
movable street elements; for example, stone tables and chairs, flowerpots, wooden decks, and food street

kiosks (Figure 5).
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Figure 5 Example of impermanent obstacles on Vimarnman Road

5.2 Results from 2nd Phase of the Research: Photo-elicitation Interview and Interpretative
Phenomenological Analysis (IPA)

In the study, there were two photo-elicitation activities, the first involving residents living along
Vimarnman Road and their experiential perceptions toward Nakhon Sawan Municipality’s redesigning and
development project. Analysis of the data emerging from this activity produced findings encapsulated in
three super-ordinate themes labelled: conflict of occupancy; resident skepticism; and mutual compromise.

5.2.1 Conflict of Occupancy

Along Vimarnman Road owners in some residential units illegally occupy pedestrian areas in
front of the units for their purposes including everyday living, dining, and gatherings with family or
neighbours. As explained by one of the participant residents about the footpath in front of their unit; “Oh,
this is my personal space. In the morning after | finish my routine housework, | come here to take a rest
and sometimes have chats with my neighbours. We share this space.”

Along Vimarnman Road stone tables, chairs, and flowerpots are used to define the space
appropriated by residents in front of their units. About the question about the presence of flowerpots on
the pedestrian walkway, a participant responds:

“Yes, | and my family did all these. There are only a few people walking

past my front door during the daytime, and only a few in the evening. | have been
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trying to keep this area tidy and clean. We can take care of this area by ourselves. |
think it would be better than letting Nakhon Sawan Municipality take care of this
road. Waiting for them is like it will never happen. It is the front of my house, so |
think it is my right to take care of this space”. (Participant 06)

From the interview transcriptions, it was found that some residential-unit owners argued that
their occupancy of this public space was not illegal. They also added that Nakhon Sawan Municipality
seldom conducts maintenance along Vimarnman Road, so they insisted that it was their right to take care
of the front of their residential units. In addition, normally during the daytime, few people are using the
pedestrian walkway on Vimarnman Road. This attitude is exemplified in the following responsibilities relating
to the use of a ramp to facilitate car parking at the house. In the participant’s words:

“Oh, yes, three years ago. We built it because we could not park our car
on the road. So, | tried to park our car in our house.”

Researcher: “It is a permanent ramp, isn’t it?”

Participant 18: “We tried to build a movable steel one, but we lost it. It
was stolen. So, we always keep watch on our front door. It is our
responsibility. In that case, no police or local officer was coming and
checking what happened. We believe that this is our task to take care of

this area. People in public never care much about our front door.”

5.2.2 Resident Skepticism
Another super-ordinate theme to emerge from the data analysis is labelled “resident
skepticism”. This theme relates to how residents along Vimarnman Road, especially owners of the
residential units, perceive the proposed redevelopment. Most of the owners supported the Nakhon Sawan
Municipality’s project; however, some of them were either not aware of Nakhon Sawan Municipality’s
intention of implementing this project and, as such, the advantages of being a part of the project, or did
not believe that the project would be implemented. Several participants indicated that resident skepticism
could cause difficulties and obstacles to the success of the project. From the interview data, it was revealed
that being given information about Nakhon Sawan Municipality’s project, both advantages and
disadvantages, could increase residents’ trustworthiness and willingness to be a part of the project. This is
reflected in the following extract in response to a question from a resident participant about their
knowledge of the proposed project.
“I have heard about this project for a while, let’s say. Two years ago, |
heard that there were a group of researchers from a nearby university
conducting a survey, but they did not survey this road. The survey was
conducted in another part of the city. | guess on the southern part of the
city. So, at this time, | was not sure whether this project would happen on
this road because they also gave us only a briefing on the project. There
were no such clear details; for example, prospective benefits this project

would contribute to our community, advantages, any concerns regarding

> -

i 36 aUuA 1: uns1Ax - dguIey 2566




the project, and what the Municipality would provide for us during the
construction period. So, | am not sure if they are going to work on this
project or not.” (Participant 9).
The uncertainty about whether the project would eventuate is captured in the following response
to a question enquiring about how long a resident has lived on Vimarnman Road.
Participant 5: “Oh, at least 30 years since my parents moved from Pichit province. My mom told me that
this road used to be covered by laterite, and there was only one lane. It was such a very small road. |
cannot believe that they [Nakhon Sawan Municipality] will have any plan to act on this road again because
now it is a concrete road already.”
When provided with some information about the proposal and how it might enliven the area,
Participant 5 remained skeptical about how his family could participate in the project.
“Well, the road might be more alive, with more people walking around. Commercial units along this road
may appreciate that. However, | am not sure what | and my family can be part of the prospect. It seems
that our family often stays inside our home. So, | am not sure how can we be a part of this project.”
(Participant 5).
5.2.3 Mutual Compromise
This theme describes a key finding to emerge from analyzing data collected from users of
Nong Somboon Park. The super-ordinate theme apparent from this set of data is mutual compromise. The
key aspect of this super-ordinate theme refers to sharing information between people and the local
government at the initial stage of the project. Although this group of users believed that they would
potentially gain advantages from Nakhon Sawan Municipality’s urban design and development project, they
considered that the project cannot begin without discussions and sharing of information and requirements
between the government sector, Nakhon Sawan Municipality, and residents living along Vimarnman Road.
This group of key participants also believed that sharing would increase the chance of success of the project.
Excerpts from original interview data reflecting the meaning of this emergent theme are as follows:
Researcher: “How often you do come here for running and exercise?
Oh... and how far do you live from here?”
Participant 2: “Oh... | come here quite often, at least two or three times a
week. | am living not too far from here. | take only 15 to 20 minutes riding
my bicycle.”
Researcher: “Have you ever heard about the coming project for redesign
and development of the park and roads as the connection between
Chaopraya waterfront and the park? The project will begin around 2022.”
Participant 2: “Actually, | heard about this project for a while... ah... | think
two or three years ago, but they did not mention the linkage at that time.
Last time, | heard that people did not believe the Municipality about the
success of the project. They might not get enough information about the
project. They might be worried about the expropriation, or they are afraid

that they may lose their right to their property. So, at that time, people
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did not collaborate with the Municipality. At the beginning of the project,
there were arguments between the Municipality and the people in the
public. | think they [the Municipality and the people] both had their own
needs or requirements. They could not reach an agreement. | think, at this
time, they can end arguments with mutual compromises.”
In conclusion, the analysis of the interview data utilizing Interpretative Phenomenological Analysis
(IPA) revealed three overarching themes: 1) conflict of occupancy, 2) resident skepticism, and 3) mutual
compromise. These themes encapsulate the fundamental attitudes and requirements of key user

stakeholders towards the proposed urban design and development project.

6. Discussion

Since the beginning of the urban design project, gathering information from all groups of
stakeholders, including users and residents of the proposed redevelopment site, has been considered one
of the most important steps for the success of the project. Research affirms that understanding users’
attitudes and requirements is one of the key elements contributing to the success of public projects
(Ghanbaripour et al., 2020; Owolabi et al., 2020). This project comprised two stages of research: firstly, a
survey and expert assessment of the site's physical conditions, and secondly, an examination of community
experience and attitudes through participant-produced photographs (PPP) combined with in-depth
interviews. The resulting data were analyzed using Interpretative Phenomenological Analysis (IPA). This
resulted in findings reported under three super-ordinate themes, 1) confusion over walkway ownership, 2)
resident skepticism, and 3) mutual compromise. These three themes then informed the project framework
and strategic plan for Nakhon Sawan Municipality’s urban design and development.

The three cornerstones of belonging include history, place, and people (Peters, Stodolska &
Horolets, 2016). People’s sense of belonging is built up through familiarity with a thing or place developed
over time (Martin, 2012; Ritchie & Gaulter, 2020). Meanings held by people for their everyday places are
constructed through their physical and psychological interaction with these places (Bigard, Thiriet, Pioch &
Thompson, 2020; De Montis, 2013; Mondragdn-Ixtlahuac, Cortés-Martinez & Delgado-Hernandez, 2017). This
is apparent in the attitudes comprising the first emergent theme, “conflict of occupancy”; attitudes related
to resident encroachment and occupation of the defined boundary between residential units and the public
pedestrian walkway. Interview data revealed how some residents legitimized this because of the failure of
the Municipality to undertake appropriate maintenance of the public pedestrian walkway going so far as to
argue they could take care of their front door better than the municipality could. What these responses
convey is distrust and lack of confidence in the Municipality’s desire and capacity to provide amenable
urban environments for residents and users. This belief, along with the actual occupation of the road by
some residents, conflicts with the Municipality’s goal to redesign existing public spaces and infrastructure,
including roads and pedestrian walkways, to enhance accessibility and use for all. Strategically, this revealed
the need for greater communication between the Municipality and the residents of the redevelopment
site, particularly Vimarnman Road as the preferred route between Nong Somboon Park and Chaopraya river

waterfront area. As previously conveyed, research has shown that one of the factors for success in public
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facility projects is collaborating with all relevant stakeholders (Ahmadabadi & Heravi, 2019; Koops, Bosch-
Rekveldt, Coman, Hertogh & Bakker, 2016). Necessary and relevant information about the prospective public
project, including both pros and cons, is required by stakeholders for making their individual decisions to
support the project (Volden, 2018). From original interview data in this research, it was found that not only
conveying positive information about the project would potentially enhance stakeholders’ support, but
also explaining negative impacts of the project, such as difficulties that people may encounter during the
construction period and at the completion of the project. The need for this in helping to address residents’
lack of awareness of the project and in some cases skepticism regarding the project was conveyed most
notably through the super-ordinate theme of “resident skepticism”. This thematic outcome also reinforced
the need for user involvement and for feedback such as comments, requirements, and suggestions to be
sought from stakeholders. This is also understood to provide benefits for the public project (Ahmadabadi
& Heravi, 2019).

The mutual sharing of information does not guarantee an agreeable outcome for all parties. In the
words of one of the resident participants and conveyed through the superordinate theme of “mutual
compromise, “mutual compromise” is required. The success of the public project can be reached through
agreements from both the local government and people in the public (Bac & Raff, 1997). In this project,
project objectives and the requirements retrieved from owners living in residential and commercial units
on Vimarnman Road were examined. Conflicts and arguments between local people and Nakhon Sawan
Municipality office were influential factors causing miscarriages in other previous Nakhon Sawan Municipality
public projects. Empirical evidence, shown in related research, suggests that local governments can ease
problems and difficulties of social infrastructure projects by merging people’s requirements with project
objectives (Frolova, Rogach, Ryabova, Morozov & Sciences, 2020). Reciprocal concession refers to the
emergence of ideas, requirements, and opinions retrieved from both the persuader (in this case the
Municipality) and the respondent (residents and users), and it is considered an effective negotiation

technique (Feeley, Anker & Aloe, 2012).

7. Conclusion and Recommendation

The conclusion and recommendations of this research highlight the critical factors influencing the
success of government or local government urban design and development projects. One such influential
factor is the need to comprehensively understand user concerns regarding the project (Antunes, March &
Connolly, 2020). Empirically, this research resulted in the selection of Vimarnman Road as the preferred
connection path between Nong Somboon and Chaopraya River waterfront. The findings also identified three
overarching themes: 1) confusion over walkway ownership, 2) resident skepticism, and 3) mutual
compromise. These themes can serve as a basis for developing a strategic development plan for Nakorn
Sawan City Municipality's projects. To address confusion over walkway ownership, it is recommended that
Nakorn Sawan City Municipality issue local regulations and an operational plan to clearly define the
boundaries between residential units and public pedestrian areas. Although a public hearing was conducted
prior to the commencement of the urban redesign project, it is suggested, in line with the second theme

of resident skepticism, that key information such as project objectives, design proposals or schematics,
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proposed construction period, and anticipated public benefits should be explicitly communicated during
the public hearing process, particularly in the most recent one. The third superordinate theme, mutual
compromise, is identified as crucial for fostering collaboration between local government sectors and
residents. Moreover, for future urban redesign projects by Nakorn Sawan City Municipality, it is
recommended to include a broader range of user groups, such as short-term and long-term residents, as
well as visitors. The research methods employed in this study, including photo-elicitation interviews and
Interpretative Phenomenological Analysis (IPA), can be considered effective tools for conducting in-depth
investigations and exploring real user attitudes and requirements in future public projects.

To develop a strategic plan for urban redesign in Nakornsawan Province, Thailand, a comprehensive
understanding of the current situation, objectives, and desired outcomes is essential. The involvement of
local stakeholders, sovernment officials, urban planners, and experts is crucial to ensure that the plan aligns
with the specific needs and context of Nakornsawan Province. The strategic plan for Nakornsawan Province,
as discussed with the Nakonsawan municipality office, encompasses six stages;

1) Situation Analysis; at this stage, there are assessments of the current state of urban
development in Nakornsawan Province, including population growth, land use patterns, infrastructure,
transportation, and environmental factors. Identify the strengths, weaknesses, opportunities, and threats
(SWOT analysis) related to the urban landscape in the province. Review existing policies, regulations, and
plans related to urban development and assess their effectiveness. At this stage, three themes retrieved
from this research were considered as key approaches that Nakonsawan municipality, 2) Vision and Goals,
3) Prioritization and Focus Areas, 4) Urban Design and Development Strategies, 5) Implementation Plan, and

6) Monitoring and Evaluation.
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Abstract

This research aimed to explore role of gentrification affecting to change in architecture, society,
and community lifestyles, through adaptive-reuse of existing timber rowhouses, including analyzing through
attitudes of residents and entrepreneurs resulting from gentrification. To discuss on changes of new uses
occurring in timber rowhouses, Hua Takhe community, data was collected by fieldwork, interviews, surveys,
literature review, and relevant documents. From studying the phenomenon of gentrification, questions arise
regarding how this phenomenon and people's attitudes contribute to use transformation of timber
rowhouses in the community. In comparative study on buildings that have been repurposed by
entrepreneurs, it was found that the gentrification has led to amendments of physical and architecture in
through community's usage of space. These changes are intended to accommodate the new usage respond
to the trend of nostalgia tourism. Consequently, new activities can emerge to the local that traditionally
coexist. It was found that changes in architectural characteristics and usage of timber rowhouses are in line
with the objectives of usage that respond to the growth of tourism. When analyzing with methods of
changing physical characteristics of the building, it was found that entrepreneurs often repair and renovate
buildings similar to the original style - facade and structure. With the idea of facade preservation, the overall
environment is consistently maintained with the context while uses maybe varies demonstrating
coexistence between entrepreneurs and the people in the community. In summary, attitudes of the
entrepreneurs are importantly for the development and preservation of the community, both economically
and socially. Through gentrification, good knowledge and understanding of the situation can lead to strong

community in terms of harmonization between entrepreneurs and local way of living.

Keywords: Timber Rowhouses, Waterfront Community, Hua Takhe, Adaptive-reuse, Gentrification
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Abstract
The study reported in this article aims to examine and analyze pedestrian systems and physical
environments of pedestrian paths in Yan Ta Khao, a district in Trang Province; and to provide a guiding

baseline for improvement of pedestrian pathways of the city. Yan Ta Khao was chosen for the current study
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because it used to be a lively city, but currently Ya Ta Kho is lifeless and lacks the development of
fundamental infrastructure including both the road system and efficient pathways. The study of Yan Ta
Khao was conducted following the concept of developing the city into a walkable city. Data of the study
was collected from the survey of 33 pedestrian paths in Yan Ta Khao Municipal, and a questionnaire about
walking behavior and satisfaction of a sample of 380 pedestrians. All the data collected were analyzed
using 4 aspects of Pedestrian System Design Criteria including connectivity, safety, facilities, and
attractiveness. Results of the analysis indicate that pedestrian systems of Yan Ta Khao need improvements
in all four aspects. Walking networks need to be improved in order to enhance the connectivity in
commercial and residential zones as well as in important landmarks of the town. Physical pedestrian
environments also need to be upgraded to maximize the pathways’ convenience, safety, and attractiveness.
The physical upgrade of pedestrian systems includes, for example, zoning of vendors and billboards along
the roads; more street lighting installations; larger paths; more pedestrian crossings, vehicle speed controls;
and architectural controls. Improvements in such aspects will promote convenience and attract more

people to use pathways on a daily basis.

Keywords: Pedestrian network, Development Guidelines, Active Transport, Yan Ta Khao, Trang province
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Abstract

This research article aims to study the vernacular landscape of the agricultural communities in the
Mong Khong Basin. The objectives were 1) to study the land use patterns at the settlement level, 2) to
study the land use patterns at the layout level around the case houses, and 3) to study and analyze land
use patterns with vernacular landscape and cultural ecology of ethnic groups settle in the study area. This

work was field research using the ecological and landscape survey and the unstructured interview as a tool
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for data collection. The sample group was four agricultural communities, eight case houses, and twenty key
informants. The researcher uses physical data analysis and data from interviews, presenting data through
description, map, and figure. The results showed that the vernacular landscape of the agricultural
communities was related to the settlement on the river delta and the foothill slope. The land use patterns
at the layout level include residential areas, agricultural areas, and the surrounding environment. Moreover,
the land use patterns at the layout level around the case houses include the house layout, the area around
the house, and landscape elements. This area is the settlement of the Tai Yuan ethnic group, which
inherited local wisdom in water management for agriculture in the lowlands, and the Pga Knyaw ethnic
group, which inherited local wisdom in utilizing natural resources for agriculture in the highlands. The natural
and cultural environmental conditions affect the common and characteristics of the land use patterns that

form the vernacular landscape of the agricultural communities in the study area.

Keywords: Vernacular Landscape, Land Use Patterns, Agricultural Communities, Ethnoecology,

Mueang Khong Basin
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Abstract

This research aimed to evaluate the Bachelor of Landscape Architecture curriculum, King Mongkut’s
Institute of Technology Ladkrabang based on the CIPP Model focus on context, input, process, and product
evaluation. The samples were selected by purposive sampling from the graduates and senior students in
the academic year 2020. A questionnaire has been used for data collection. Frequency, percentage, mean,
standard deviation, and content analysis were the statistical tool for data analysis.

The research findings were: The Bachelor of Landscape Architecture curriculum was overall highly
appropriate (mean = 4.01). The philosophy of the curriculum was apparently consistent with the objectives
of the curriculum. The objectives of the curriculum were paralleled with the social changes and needs. The
number of credits of the curriculum structure were highly appropriate. The number of the credits of the
teaching-learning arrangement in each subject of the curriculum were highly appropriate. The teaching
staffs’ competencies and the teaching-learning arrangement were evaluated at the highest level. The
measurement and evaluation and the promotion and development of student characteristics were highly
appropriate. The sufficiency of the learning support facilities was moderately appropriate. The learning
achievement of the graduates and senior students were evaluated at high level (3.21). 87.09% of graduates
is in a good level. The curriculum assessment results in each aspect have been considered and used in the
development and improvement process of 2020 edition of the curriculum. This current curriculum, keeping
the same core structure and philosophy as the previous one, has added the improvement of the efficiency
of teaching and learning management, the development of the teachers and learning support facilities. It
also has the new arrangement of the course credit and more specific and elective subjects in order to
create the objectively appropriate study plan and curriculum. In this regard, the multi-stakeholders opinions
had been gathered through hearing both in part of the course structure and quality of graduates and taken

into account for the improvement of the curriculum as well.

Keywords: Curriculum Evaluation, CIPP Model, Bachelor of Landscape Architecture Program,

King Mongkut’s Institute of Technology Ladkrabang
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poudl 1 aeuadeyaiugiuialy FdnuusduuuunsIadineu (Check List) Usznaudie iwe anmuamynins
nw1 uazinsnladsazas (GPAX) Jiasizvdeyalagldaifldamssauidionisuanuasaiud (Frequency
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Abstract

The objective of this research project is to analysis sustainable green areas in Rajamangala
University of Technology Isan (RMUTI) locates in Nakhonratchasima City Municipality (NCM) of Nakhon
Ratchasima province under the action policy of green area management in sustainable city of Office of
Natural Resources and Environmental Policy and Planning (ONEP). This links with policy of RMUTI-green
university in the preservation of green areas and native vegetation. Methods included 1) reviewing related
literature such as the study of sustainable urban green spaces. and application of geospatial technology, 2)
collecting and surveying data such as data of green areas in RMUTI from aerial photographs in the Google
Earth program to be used to survey tree species with web ArcGIS Survey123, 3) preparing Geographic
Information System (GIS) data obtained from (2) as GIS data layer using ArcGIS program, 4) analyzing spatial
data in ArcGIS program with overlapping technique between results obtained in (3) to analyze sustainable
green areas and 5) reporting and summarizing data, including maps, tables, and narratives for spatial
presentations.

The results were found that green spaces 217.74 rai (65.98%) and non-green spaces 112.26 rai
(34.02%) of study area (330.00 rai). Exploration of the mentioned defined tree species in each type of green
spaces was found that is sustainable green spaces 170.98 rai (51.82%) with 1,239 of 1,363 trees (90.90%)
and 57 of 58 tree species (98.28%). Sustainable green spaces can be mostly seen in type of narrow stripes
along traffic ways (100.00%) and type of recreation and landscape outlook (91.88%). Moreover, ratio of
RMUTI-green spaces is analyzed, this is still in accordance of ONEP action plan. Consequently, RMUTI will
take to develop and improve in take caring and maintain these sustainable green areas further because it

is one important mission of green university policy for infrastructure of RMUTI.

Keywords: Sustainable Urban Green Spaces, Green University, Satellite Imagery,

Geographical Information System

1. UM

nefnutslagiumsiauiasvgiauardruvesUsendlneintusg195ansa dwalizuuuunisld

' ¥ '
o a o S a

Pauludleausiuifuladuluegsliianie deliiadymnsvaweauiuiidideuaznisguant sansiuia

Jenludlosdaiulvegrslimbuassaios (i91dnval Asd wasnamssdl Angdng, 2556, wih 142; Aiduns #n

YUNA, L3R FunzAn Wavlgunid dunsyinn, 2563, wih 2) Faruauesn s Tealudies (Urban green
spaces) Suldun aruasnsne auyuTy aundh uasiiufisniefiunaquludeduls nudsauvdosuliifivgnlu
Anviteuutunatih SalinnTusaussesuidiosauiiesedulan (Haas, Hassink & Stuiver, 2021) uagluIwmilsiiag
Wiuazdnwiuiididedifegifuludedld fo mafiuuaznisdamsiuiaidesluanidunisnu Feiieifudnuis

& Ao o s X Aa oA a v cu & o v oa  &a ¢ ¢ a
‘Wu‘VWlllﬂﬂEJﬂ']WIuﬂ’ﬁWWu']LUuWHVlﬁL‘UEJ'ﬂu“qu‘UumJ@ﬂ (‘UiEJEJiGUQ UITIRUL LAY RN\, 2558; NIFAUNTU B2

o "l

a s

WY, g3uMS dunsy uavAfen ASwndly, 2561) Mmsinunddedluaaduaaudnulalafivseloviifissheusan
Jaymsnudawindeuiniuy uidigivdaasuamuavnmuazisnlaliunuaaainstuanidugaudny wuaziieitesiv

AMNMNTInVRIINANWIME (McFarland, Waliczek & Zajicek, 2008) wonanninismnualvanudnwrniludnug

A s

Wenedrelesiosas 30 vewlasiinuuazifuiuiddetegnesdedu anunuujdRniadauleuiediunisdanis

€

=

widdelugurudlesededBuvesdinnuulouisiasununingnssssumfuazdswndon (an.) du Judu

_._._m MsarsIvInsanzanlnenssudans daa.




%JQQD

| aa o o = 19} & Ao | < 9 & Ao oa a
NUIBUTITNNIATUNUIMAIAYLULE 99n15Tan ST U 817 agrelsAmunisdanisiuf @139 UL
andunmsAnwang o Tulles §1ansAnwILaIlATIERIRINEBAARDINULNULY U89 d1tinauuleuIglas LN

@ a a v 9 ' Y ¢ 1% Y ¢ 1% A a
NINYINTTITUVIALALAUNINADN AINATT (3T18NBAL AIDIY, 2554; 1518NYA AYDIU LASWAINTT ARZANR, 2556;

o

drtinauuleuisuazununinensssuTnALazaiadon, 2562)

MnUsdiulgmaenandiedu meaminerdemaluladseusnasann (ms.daw) faduanmeuia
upsunssvdutu Feldlianuddydenisfnuinaziiesgsivii uiididendsdu Tagl¥nsouimuuiulge
Fandeuuminerdediduveamiingdudulailide (University of Indonesia: Ul) #sazitiulugunissnwnituiia
gty Weflrldiluiaunduuvdaiouinssailifusiulasamsisnssuredudafuluiuidideaddues
aotumsine sudimsilvldustenidudolunsSeumsaedlidniisrtesing 4 venaninsshwituiia
Fendidunaziivnssnd Sudumsatuvayuunuufoinmadalouedunsdamsiuiddelugusuieseds

Fauva @ NN UUTE UL LA LA UNSNYINTSITTUVARAL AL INFBUDNAE

a/ [ a o/
2. QUIzaIANITINY
2.1 Wafnwiundlewemmingidumalulagsivusnadanu
22 weRnesmsdsranssadiusulununddemesmninedamaluladsivusnaday

23 Wialwrwimniunddenddudmiunssyindvemminedemnalulagavuinadau

3. NISNUNIUITTUNTTUNNYIVD

ASIASILR AN U FLT 8898 uwar N1 s nnsdrsranssauldld uduly uns.da1u Aaslunauiauns

v
o o

WATTIYEN WieunsAnumsUssyndldimaluladglansauma lnelimsmumulasAnunguiiazuuiAniidndiey fel

3.1 MsAneNunFdeqdsguludias wavanuwarnssalddudu

v
=

nsuunUssnniuddeludismnuwnul JuRnsgaulsueiunsdnnsiunddelugusuiios

o o

2819898 UV89E1 TN UL U WAL LR UNSNINTTTTUT IR kaLAIna Y (2550; 2564) tafidnIseununldlunis
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3) fiunddeUssianinwmdwadey vanells funnteESuasauaiudsndeulituiui awnsativan

gaumgianufeulviunnuniandulifivanls 4) Nundderusennaien Sunedyas way 5) nunddorussansn

P ° ) a A da o U A a a Y] v v a '

$19 wagdwmsunisiasaniunddeadsduluide sz innsanfdnvurvomssaldd uduns onssaldivg (Tree

species) vangis fuliindanugmnnndt 1.30 1. waziliduseunseAuenuInndl 15 4u. (nIngndeinuasmans,

2547; dinnuulouswas N unSNeINIsTIHYT IRk AINReY, 2550; 2564; unineaumalulagasuns, 2557)
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University Sustainability, 2021) nsiaudsdu WunssuiimidmsunisAnneiiueuian in1siansanniy

a [ ¥

Aandou d9Au LazlATYINlANANAaLlUNITHAIIMAMAINTIANATY Freg 1y FIANTaTYTTIRadaNdY

i o =

anmuandeuiaregunnlunisiamemisuazningins Uiauivaendie Lazeniauiansdmiunaliieavewu

q

'
- [ a

vioagUAedl 4 A Ao denn Awwandew TausTsu waslATYEAY (UNESCO, 2021) ilaniswauniidsdutudos
milsfedladomedsnuuas inmingnasnautiadomaassgiavesguningnsiitiouas biidin uaslussoren
naenauTefLaztoldslusyerdurosnisandunismaden (Lang & Dhavale, 2005) FeduanITunsAnnIa
asgniindsnnuidonlesseninsdanndouiunisine fegratu Jymingeandsnulul 2513 IineliiAnany
aulavosUszmvudouuiAnid sansduasesdunndenuaznisiauied1sdsduluaondunisfnu (Bartlett &
Chase, 2013) mu'i%’aagmawaaﬁﬂﬁﬂmﬁaﬁuﬁﬁL““'uEJﬂuamﬁwmé’aﬁﬁmﬁwa&iammﬁwL%aamiﬁﬂwwaqﬂ’ﬂﬁﬂm
Tngaud uazdurudndnvnd llduseToaadlui uil 819e19 895 0az 66.80 (McFarland et al,, 2008)
winedoiiiadildianssansifeinfiuidideidianuddydequaininvesindnu (The University of
Sheffield, 2021) wazsnddevasinfnsnieatunnurevvesiuiidiorluuminedelnedarusountsiusan

o v

Hunddeluiunaswnnnitfaesuinngunmyseldawmes (Bogerd, Dijkstra, Seidell, & Maas, 2018) lngunuv

Y9I INY1F N Tned windondelAfiLuInsdLaS LA NIRIAIA19Y) dmSumMIHaumINg1dediden Fed

ausvadlloswu Ao 1oanNanseNUABEILINGoUTIAINATATLUYDINMING 1A Ware19dwarliin

o ¥
LY ~

Haymdawandenluuiinilndifss (DAYEH University Sustainability, 2021) Fiusui ugnudimduniswamn
unAnendedidealuszezisududonisannansenuvesiymdsndenluinevauasyury nsideulmeiy
fﬁﬁu,mé’amaﬂwﬁwmé’ammquLﬁaLLf’flsui’]zym wian T laDnlFarumasia (Bartlett & Chase, 2013 Creighton,
1998)

msdasusunminendslan Ul GreenMetric Wun1sdndusuuminerdedioanaranudBusy
dandondisBulag Universitas Indonesia 1ull 2553 #e 39 faustlu 6 st nsdasusuaminerdelan Ul
GreenMetric iansain1sdasuiuagesounsumuaNysiulazANNAAT IS uiud swandeuvosmine ds
(University of Indonesia, 2023) wuaz 290U uns.8a1u finsUsenauloueaunTUSSIansituinnsa nw iy
wningdediden Weiuaisnunmiinuardunadeniidaiu Inglinseuiamnuivusdanndesnmineded
Jerveedulailide (Rajamangala University of Technology Isan, 2021) dsiundaudasliidrfuusunvesms.
e 6 ¢u Ao mynesruulaseadsiugy nsdamswdsnusasnsAsuiasniiennia msdnnsveads ns

v @

IAN15UT MIvuds waznsAnwdounas 3 U Jausasiuiinguszasdniuananeiuly lneaniz
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Fruntsnessuulasaaiisiiuguiigideauls suldud 1) msdaiidsanimtiagtuvesiiuiiuazenans 2) madne
anihusnafienssaiosiudanuly 3) nafiuuiivgniulsl aau autundh 6) mafiviuiduivdefiufigu
waz 5) mstfinsudszana uazilasansiieafuduwndeniionnudsdu
3.3 nafnwuifiTeaddudremalulagfiarsauma

Yagdumnalulaggiiansaume (Geo Informatics) Usenaunie ssuuansaunanieans (Geographic
Information System, GIS) n15Usze nAlddeyaszurlng (Remotely Sensed Data) kagseuuszyMmunisuuialan
(Global Positioning System, GPS) lelidnanffunumyndiu ileUsslovilumsiannussma anfnsfinw iy
msfnwdeyaiiufifeiu dnsnnesliiefedio GPs dwsumsdmanaziufinfitnvosoyalunaau viomsld
foyaszerlnalunmsulaimmumnevesdnuarnsliifuasdsnaauiiu (Fusuvdnnslunisuvainiunin Tag
Campbell (1987) l¢feSuely fail
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3) Mafanuin afeadasiu 2 Ussiiu Ao nsfaszesms anugs fudl wasUiinms

a) msanidureuin WWumsiafitnulafeudesaansanenmhevesiiuiifiupnsnsiuesnainiy
Tawede 8 srusznaundndiddey Uensen, 2007) fia 1) Amnunduvesduasd (Tone and color) 2) wunn (Size) 3)
5U574 (Shape) 4) \{onm (Texture) 5) ULV (Pattern) 6) ANGILAZL (Height and shadow) 7) fiss (Site)
Lag 8) AMuLALIY (Association)

uenaniasdhdiidesiniunsmdainnisulai sradeyauunmaigmsenmavienafioudy
fis MsATINEBUMNINAGUIN B9 ESRI (2019) nain iumsimadnéiilsnnnnisulainundisudisuiudoya
ssiildlunaauny iensiaaeunugndesemadns waviuaamausieseninassinndeya (Confusion
Matrix) uazainsunaiildannsulainrudana1ndnedu azthinieseivisssdiudnenmdsiuiididoadae
wlinszuuasaumagiimans vie GIS failaueg fuTnquszasvesnddes Waoyy 3510 uassiiug 1av, 2562
WTIA SUnAR uasnediug Junzdn, 2563; wefivwn i, 2563) Inelassasin1sdniiuteyaves GIS Insdaiu
foyaduiutoya defutoyaanTenlostumasdoyarfitamagiaans (@uéidoglasaunadioussmalne, 2502;

A0UUANTAUNANSNENNTUN (BIANISUYNTL), 2562; Jantakat & Juntakut, 2020)

4. YBULIANITIVY
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uasTedniy dwsumsativayuunuUioinadalevedunsiansiuinidolupmudesedwdBures an.
uazdeyaiugrudmiunsunuI e duiidornes wns. Sa1u fudu veuivavesn1TIdoutinisfianson
sanlu 2 Usziiiu fie

1) veuiamduiiuiivesams. Sanu finslunmauiauasunssvdun auia 330.00 13 Wududeyassuy
asaumagiimansiiliannsudiiu

2) veusiilevvesnisAnuiuiiddead iy Ansaeuusuuisinadalovesumsianisiuid
FeluguruilosesadsBures an. mnsidunhenundnludonisiansiuiidiBomessana Gandnwal ag

97U Uasnanssal Angdnd, 2556) warzaniunisainsldusslovunundded a Jagtu lneimualiaaiufne
mliinuiddesegdosiosas 30 vesulasfinunaziluiuiddesegneddu uaznndnvazvomssaliidusulu

TNy ugrsidnuarANgwInnd1 1.30 L. uagdidusouseAuenunndl 15 vl

ad a o
5. 79N1373¢8
au & w a ¢ & o daa o d g = @ P Aao
N ldumsingimiundidendiduums. danu Aasluvaunauasuasedin (dagun 1) lnedliidn
nlifansogsenineasAni 14.992 - 14.993 asmnile waraosdyai 102.115 - 102.125 aernziusen wazitui
Anwdeuseulumeyurulaefismilefaiuyuyy 30 fuen iangTussninfuyuruumde Adlddntuyusuinigse

uaziiemz JunnfAniuunINg1ae 519 quATIIvENN
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YPNINNLNITEUAAAIUA8AIEAN VIR UA AL 8 luN U A nwIRIna1I919du aglasunns
ATRAsUANNgNABTluNIAAUIN BeullTunounall

1) M3UszUIAIIUINFAI0814 (Sample size estimation) TundazUszinnitundidealunui

v
a

Anw nvgefau1anuveanIswanuawuUTRALINYen Fitzpatrick-Lins (1981) Asaunisseluil

_ 22 (@)
N = Yz (1)

Tagfl  p fio Wedlwudrnugniesiideamsveunuilag i (85%)

q f® 100 - p

E flo annafiananafivesliAnguld

Z #io A1 Z 9neseanudeauunassuund o seduamidesiuiidivun (95%)

(Y 1

2) 35n13qusa9819 (Sampling design) 338 la1dann13gud8819uUUd1Y (Random

. o ) ' & da o X A =& aa L W A o A 1o W oA |
sampling) dmsuusarUssiniunddesluiuifnw §93snsdusegrstiilunsdisrauuuiiliidegeafigndu
Wonldndufiu wagnn 9 vihevienn 1 an@nluwdarUssinniuiddeiillonavzgnidonvit 4 fu

3) nsUseLiiuaugndes (Accuracy assessment) Tud umnaui laddunisndsanifiu
FWnNtayaneaeud1Bluiuiiatinduisanivuawuudy Tnedayanlaaniufiasazssu feuiu
Tayanliinisiuundssianiundidelunngieansserlnalulusunsy Google Earth 1Us wazAmImmIAIY
gnieImEalANITTAUILUUIIE (Simple description statistics)

5.2.2 mydsranssallddudulununddeilamnnamatenieinialulusinsy Google Earth
1) nMsfmuanuanvarvemsIadliBuiuiinigd159
msfnwilldmuaguanvarvemssaldBuduminisdrssluiundne laodendnnns
Y & Ao a = oA = o Y v v A '
nsdansiunddeivesyursuiieseddduan an. Fsivundnuazvomssaldduiuvionssaldlng (Tree
. = v vala ' N v Y] ' = = w0
species) visnefis uldsianugannndt 1.30 4. wasiidusouissedvenuinndl 15 wu. Fan1sAnwiilleinis
drsnldduiunniuluudazUssianiunddeluiuidnm
2) MsdrsranssaldEusiu
msdrmanssaldBuduluiunddeiildande 4.2.1 feidu ArcGIS Survey123 (fs3uf 8)
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gudulude 1) (Faguil 9) uenanfideyaidrsiruaztuiinadluiiu ArcGIS Survey123 anunsaiuiuaninaly

o

TUsUASH ArcGIS ( agﬂﬁ 10)

;E/

Smart forms |

ArcGIS’
Survey123

JUN 8 MU ArcGIS Survey123 msdiauaziiuiuiindayanssadldiusiu
fian: ESRI (2016:2021)

K

a

UM 9 msdmrasasiviuiindeyanssaliduiuluiunndidesussinnsiens Sunedyas

—— = ox
H-8- %8
B R 5 x
FID | Shape* | # | x y | [} | [en [
0|Point 3 | 190432.77 1658576.77 fww ‘Samanea saman 0 0
| | 1 Point 4 | 190434.03 1658555.83 fual Samanea saman 0 0
| | 2/Point 5 | 190439.47 1658566.44 funin Senna siamea o o
| | 3[Point 16| 190431.49] 1658541.19 saine Mangifera indica o 0
| 4loint 7 | 190436.92 1658539.42 ww Muntingia calabura o o
| | 5Point 8 | 190437.35 1658540.2 n:fu ILeucaena leucocephala o 0
| | 6lPoint |9 | 190439.44  1658541.88|wy |Samanea saman o o
7 Point 10 190441.96  1658541.9 fiua Samanea saman 0 0
| | 8 |Point n 190435.59 1658544.18 fww Samanea saman 0 0
9 Point 1271 | 190439.73  1658544.06 fn saman o o
| | 10/Point 1212 | 190439.73] 1658544.06 fm Samanea saman o 0
| | 11Point 13 | 190438.02 1658544.05 fwn ‘Samanea saman 0 0
| | 12/Point (141 | 190437.52] 1658544.21 fway 'Samanea saman o 0
|| 13/Point 1472 | 190438.82 1658544.5)iwny Samanea saman o o
| | 14/Point 115 | 190436.12] 1658538.14 aine 'Mangifera indica o 0o
[ | 15/Point 116 190437.2] 1658538.17 neiu |Leucaena leucocephala o o
| | 16/Point 117 | 190438.33] 1658538.22 fiwy 'Samanea saman o 0
[ | 17/Point 118 | 1904369 1658529.83u-vmi [Tamarindus indica o o
| | 18/Point 119 | 190435.99  1658522.6/uvmi ‘Tamarindus indica o 0o
|| 19/Point 120 | 190440.13] 1658521.05 vmi [Tamarindus indica o o
| | 20/Point 12119044255 1658516.84 vmi [Tamarindus indica o 0
e 10 o [[l® ouor151 Seecteds
RN TTT eed021 2

U 10 ssresenismsiutufindeyanssaldduduusdnlulusunsy ArcGls

5.3 Mansgugutaya GIS
1) Toyanuidlealuiundnwain 4.2.1 wvimsudadda laedudunistuiinveuwaitund
Jenduwwana kml vise kmz wazudanduuuana shp werhlduanawalulusunsy ArcGIS

2) mslwaadudoya GIS vewmssaldduduiildvinisdisialude 4.2.2 993U ArcGIS Survey123
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5.4 n3ansevideya
nsnndiuiddedduluiiuidnvmannsinsesssdutoa s lude 4.3 sdeuiiy
(Overlay) Wlusunsu ArcGIS ifleginiuiididelmdreifinudnuuenesailidusiude 4.2.2 iefinrsanduiiui
ATendaiuluans Sau Addlumauiauasunssedan viegurudlemosdminuasadan
5.5 nMsneanuuazasUnadeya
msnenusarasUnadeys iWunsaiamudaiud Mo wagnmsusseedieiiauenudeiud

AN579 WAZNISUSSEENLRINNSTIASIEAIUTD 4.4

6. NAN15IY

6.1 Wunddggsduluams.dau aeldnannisdanisnundliedluyuvuiliosagegedu

v '

@ a

uns. a1 Aaslumeaviauasunssvdun Jwiauassedun Wugudnansvesunninede Iy

Uszanas 330.00 13 uariluiidToaUssanas 217.7425 13 (Govaz 65.98) vasituiinenun uas wuiililsiuiaide

Ussanas 112.2675 13 (Jovaz 34.02) vosiiuiivanun Tnefussamiuiiaiden 5 Ussuam (ﬁ'ﬂ'gﬂﬁ 11 wazm15799i 1)

fio 1) fufiddorssinmifieuimafuiunuinisuasamnurmagiivimissanas 263894 ($oaz 7.99) 2) Huild

Ferssamessauselovidussann 80.3¢ (Sevaz 24.35) 3) uiiailorUssandnuauandenussuas 55.5988 13

(3ogay 16.86) 4) HuiidiToaUsznnsaen Sumedyasussuna 48.1113 15 (Sevay 14.58) way 5 fuildiden
o -
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Abstract

Solar radiation at the Earth's surface is crucial to the climate system because it drives the water
and carbon cycles and is the primary energy source for plants growth. Since 1960, surface solar radiation
has decreased in most of the world. This phenomenon, known as global dimming, is a climate change
component that receives less attention than global warming, particularly in Asia, which experiences it after
Europe and the United States. This article aims to enhance understanding of global dimming by reviewing
scholarly publications from all world regions, including Thailand i.e., IPCC report, academic papers from
American Geophysical Union, American Meteorological Society, Advancing Earth, and Space Science,
ScienceDirect, Royal Meteorological Society, Springer, Wiley. The results show that during the 1960s and
1980s, global dimming found in the Industrial regions regarding solar radiation declined due to both the
sun's radiation and the energy reflected by aerosols such as sulfate, black carbon, and particulates. This
reduces the amount of solar radiation that reaches the surface of the Earth. The minor component is the
pollutant absorption of aerosol in the atmosphere, which contributes to the heat and stability of the
atmosphere, hence restricting cloud accumulation, which is the global dimming phenomenon. From the
1980s, industrialized nations witnessed a global brightening, whilst Thailand and other developing nations
experienced a global dimming. The reviews expand knowledge and perceptions of global dimming, resulting

in future actions to mitigate and adapt to climate change.

Keywords: Global Dimming, Aerosols, Solar Radiation, Climate Change
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ToyalRdwvisananegrandunianis dedu nsdned 19aan “lanuda” uay “lanuds” Tned “lanuda” wiuneds

a

ngnfdanofingfannsenuiiuiialan a giiaanddunisuiat Suwlduiianas finneuniAvedaress

a 61

asgluusssnannulylivaseniinddasinuundsiulanlawazyilinuinlanlasulasofinduaeas duiiaauain

nsanaseasarestaseiigaduidoindlutuusseiniavedan (Wild, 2014, p. 39-47)

4. Nan1SAN®EN

Yo o

INNITNUNIUBNAIINWITINTEN 9 wud Usingnisalnnizlanuds Sdliduiiddndulunguuszine

Y

AFaimununnin swdsUsemalne daiuludiuvemanisdne Sadunislisvazideaioiduaaiunisal ne

v
=

lanndniinduluudazgiinnavedanuazUszmalng udr3wvhanudiladsaingueinisiinnnslandiier
audilafsiunvesdsingnisalfenan ntduandunisesutsddninavesnsyuiunisiludieiifidenazlan
Wi warfansandeansgnuiiinindsingnsainnzlanuda gavhedunisilenlssnuduiiusszninanizlan
naaznTlanseu
4.1 garun1salvasniazlaniad
= ' a ¢ @ v o A a v v o
asaveesmesiignuanUdesanianssuvesiyuddutidondnfiduasunisnssneuaznisgadusad
afindluussenia dudisiaiiansazeasmesluusseinaguiildnneiinlisdnserindiiuussenia
& a X% =~ & o . . YR ' il a
awnnsgnuiuialanlatesas Judunnguaman (Solar Dimming) Tumenssiudu Tugnsnailuussenniad
a13a200%aREtRY N1INT¥BUALNIRRduTEnMoingluusseniates Ssdaseniindiuasgiuiialanlauin
Fudunmzuamds (Solar Brightening) (Norris & Wild, 2007) TnsnisAnwiieniunnazlanudatuiiuliauaule

10l A./. 1950 — 1980 FINUINANMULIUTIEAMDINNNANNTENUR LR NI UL TUANAIUIIINBUNFITTY 1990

lunguusemenaugaavnssy deulngeglunivelsuazeisn deunludimdmamssy 1990 anelanndile

S o

Usngluniviedisnnniu Tuvasfinivglsduavesninduiinnzlanudafingu fy anunisainmsivdsundas
Y v A a fldl lﬂ’l a = a 1 1 1 1 = < 1 a
AnadSsinseindnnnsenuiuilandsdinsuiamutiaian lnegisiainewl a.m 1990 1WuYwenIsiin
Aglanuda (Dimming Period) kagnasd a.a. 1990 LHurisarvesnisiina1izlanuds (Brightening Period)
(Wild, 2009) fisil
4.1.1 Usmngmsaln1izlanuaa
Usngnisalanizlanudieglugiaiaimaissy 1960-1980 lagdnissegnudeyaiieliu
fa @ a

Usingmisalnzlanvaalugiiniedig 4 wu lunivglsd Ussinmadaweiuaudilsnsimainnnglanndifednieg

anfindfiuinanaslusgiannde -10 Wm? 439330 a.a. 1960 - 1980 Fududnsmsiinnnglanndafiuniian

v
a '

vuwruinaiunIvglsy sesawndulssmadasiealfdnisenfingiiuiianasegn -8.8 wm? Tutiaiaivesd
A.A. 1954 - 1994 dasimsiinvesnnglannddesngauunaiunivglsvegluusenansi wirdu -2 Wm? 210

nssenudeyaluwautdlanmilonunisiiausingnisalnnislanudineudneud a.a. 1960 luvueivivielde

¥ o
& a a o v a

wulszmaiiannglannddndulssmanfieivuning wu avamledon Ju Swde Snvisddivszanns

Y - & a % < oq v a Y = ' Ao &
anfeinniigavedlanuasiluguninluniagaaivnssume Janlinisiinnnelanndigs utanguussmaniiiile
P9 iaualidasanuuudureszrnsgaindusulanegrady Ui wavimsiiesgens Afldasinmsifianieg
lanndageludianandanaraguiu Alpert and Kishcha (2008) nudnsisslunisanasvesiadanseriindain -0.05

1 -0.32 Sed/en510ums/d Tunsaifiannumuiwiuyelszensiinduain 10 Wu 200 aw/a1seilawns agnals
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Ain1a Wang, Wild, Sanchez-Lorenzo and Manara (2017) wu3nn1siUa suuwUasvessednleeniingayliianiig

[

unANNSIATULUas IR UWYRsUTErng Tunsalildledinsuimsdanisiaslesiudyinanny wu

v o
v v v v

n1spannguIsiazdatafy niensislassnisuuussiiuguanngliaty dafu nglanvdlugimds uie
N3 2010 M3wasuulamwessidmeeiindiinnnsenuiiuialanieudiiusiumasnisnmsteatu anuas
fhuuannevesflesnnniduuwdonnumuuiiwesszins dmiuluniviening wuiiudildsunanseny
mﬂmiLﬁmmaﬂaﬂwé’aagﬂuﬁuﬁﬁﬁmLamweuu'mimy' Ao neiavseatanans JeldSud nsnasnysinaves
aroosangNnsans e uavluniveeamsidenululsvmaiaFuausidudiulug edrslsinu Felanusisau
nsAnwnnslanndlutimiiunivewsnild seasdendinisai 1
nMsldLuUIanInITanelaunIsuNs sduazaaLisy vee Hatzianastassiou, loannidis, Korras-
Carraca, Gavrouzou, Papadimas, Matsoukas, Benas, Fotiadi, Wild and Vardavas (2020) NUII5IEN298191 98

a1 Y

NurnIlananas iy -2.65 Wm? Iagludnlanuilediaivnnu -2.2 Wm? Tuaagfdnlanla davindu -3.1
Wm?lutael a.f. 2001-2009 N1sanawesssdnsefindiuiiazsiulataauludnlanld nsanasweauaatiamds
= a: ) & o 8 vu o A e a

U 2000 fawmgnanunanniug LagaImnseannazesdasy nswaunraunmunyinlissdnitefind NuRiana
-1.4 Wm? LagmunuUesaressaasinalissd@nisoniindiiuinanas —0.7 Wm? Haansuadhuuinassdonnaed
fun1s@nw1vea Stamatis, et al. (2022) FlAiufansiasuilasss@nsorindfannsenuiuialan seninee.a.
1980-2019 53 41 U nuinfsdnserindiinnnsenuituiivedlanivindu -6.301+0.193 Wm™ (uuiugudeyaiade
51870) TuvaugAdlanuniiowindu -5.716£0.281 Wm? wazdlanl@dvinnu -6.161+0.379 Wm™ 91Anan1sAne

mnamaziiuldilanidseglunzndinnfmiounsyanfiuysduasegusseinia

A151991 1 NsasuLUaLTRaUnTIagUS IS ERRRng N URL WSsusuasslanailaeUsyun

FEWIN NPIT5Y 1960 — 1980 aznA1sse 1980 - 2010

Uszina 324U A, m3swAsuuuas (Wm?) 429U A, mMawAsuutas (Wm2)
n3Uglsy 1971 - 1986 -3.1 1987 - 2002 1.4
Tosuaun 1954 - 1995 35
Loalauile 1955 - 1986 -5.2 1990 - 2007 Wanzlanuds
SRR 1964 - 1990 -6 1985 — 2005 4.6
GG GHIEY] 1960 — 1980 -10 1981 - 2005 2.6
muaynsledisy 1950 - 1980 -3 1980 - 2000 4
f3n 1960 - 1994 -2
dasiea 1954 — 1994 8.8
nysuealn 1958 - 1993 3.1 1985 - 2006 nnnaglanuid

NIy
LT 1960 - 1987 -199-8
u 1961 - 1989 7 2000 - 2005 4.2
A 1971 - 1989 13 1990 - 2002 8
[AUSININLAYEDIN 1958 — 1992 -18
Buidy 1966 — 1990 29 1984 - 2001 -8.6
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Uszind 429U A.A. mMaAsuuUas (Wm?2) 429U A.A. mMaAsuutas (Wm2)
Ing* 1991 - 2017 -0.104
nIduaninm
nyslals 1968 - 1994 -13
wan3nla/udvde 1960 — 1990 5.4
nIvasnuuile
ansgolisni 1961 - 1990 -6 1995 - 2007 8
LAUIAN 1958 - 1999 -2.6
upsuLdou 1961 - 1990 -10
nIoadnsiaY
TTuaun 1954 - 1990 -4.8 1990 - 2008 0.5
DAL 1994 - 2003 Wanglanuds
wautalan
V3ULBUMSNFANI 1957 — 1994 2.8
Woathlanld 1976 — 1987 Wanzlaniad 1992 - 2004 4.1
USnaeIInen 1950 - 1993 38

e asanveantsAnyiliulaeUssana Wnefiansanandawiadulngveinisdnueglugimenssvln

i Wild (2009)

4.1.2 Y51nn135ain1elanias

Tugamenssy 1986 - 2000 wuSsaneindiuiaveslanifisdu 2.2 Wm? (Wild, Grieser &
Schar, 2008) 31nN15T18UTRYA WUIMIUYLsUnED A.A. 1990 AUTINgNIsalnglaniding1Ife dns1ne
TanudawemIvglsuldiuasulugnnizadnedu Russak (2009) 1es1unglanudsluvssinatoaladolugag
svpzaaest a.d. 1990- 2007 lnefidnsnsinanglanus sty luvaedl wild (2009) nushsmsiianie
Iamﬁqag'ﬁ 4.6 Wm? Tuusewmeeasiulutiesseriat a.a.1985 2005 ludiuvads Sanchez-Lorenzo, Brunetti,
Calbo and Martin-Vide (2007) wuinauagwsledisewudnsnisiinnglanudsegd 4 wm? uaz Norris and
Wild (2007) wutiluthssresiaesd a.a. 1987 - 2002 amsmvewidglsuiumudnmniafinniaglanudsegi
1.4 Wm?*

nidia@ednssenudeyausngnisain1ilanudaniendst a.a. 1990 lag Shi, Hayasaka,
Ohmura, Chen, Wang, Zhao, Che and Xu (2008) wu3luaieszeziiand A.a. 1990 — 2000 WUSAIINISAANTIE
Tanudsluusemeadu ag#l 2.7 Wm? dau Ohmura (2009) wuinlutsemadduiisnsinisiinnnglanudsogii 8
wm? Tugssgezinail a.a. 1990 - 2002 linusenumaianelanwdmivuensnilugimasd a.a. 1990

nilesawside Tdnsnanannelanwislulssmeaeaamsdslugad a.e. 1994-2003 usilyl
annsauanadusaiaul Tuvaed Liley (2009) Mesudnsnisiinamlanudsegi 0.5 wm? ludszimaiduaud
Tura9Usening a.e. 1990-2008 drlunivawinuie Rihimaki, Vignola and Long (2009) wugnsinsiinniieg

Tanudslusgeeinou ludnsn 2 Wm? fis 3 Wm? Tuaa9d a.e. 1980-2007 vSiudalaniinissiesudeya
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Usingmsalnnazlanudslugiessesiiaivest a.a. 1992-2004 ﬁé’mﬂmﬂﬁmmaﬂaﬂLLfﬁqagj‘ﬁ' 4.1 Wm? (Wild,
2009)

4.1.3 anunisainglanudlulseinelng

o

Tunsiuvesaniunisalrudusidnisoinglulsewelne 905 umtu waziusiay Lasey

nseNaln (2562) lideyanlavinaainsiainnunineiniavesusemalvenasiuuinasafedsiu wudn lugas

Yooy
o w o S A

roul w.a. 2533 (foun.a. 1990) wwltumarndusdnmefindedemedifiutuegriliiifoddy aiidesen
Tutanannoun.a. 2533 Usemealngogluriaunuinmnasughonasdanauisnd adufl 6 (.. 2530-2534) G4
WuthadBeuiunsiauUssna msnsssuilassadsiugulunsamamues wesilomdnuesusuina 1wy
SpUUTUA SEUUTaUsENIL Szl ssuundanusing q ufafufiuleviensasmuitugaainngsy usdslsl
Wudunnluma iR fafuazessesluussemeannianssudnandsiifunadensiannslanndilugianm
i Tuva v liuenuduisdnisofingadomelvesUsemaludmdsd wa. 2533 W& a.e. 1990) wui 3

wurltuanasegneddsdiAty Mszau 0.01 lnsanwizlu Aanats nawmile waznianziueenideanile launs

a a

Wasuwlasweasanudusidnlofindanasgeanluggvun n1sanasvessednierfindiiniuaannqesiuns

N P

WinfuvesnnuvuLdaasvesazeedasgluusseinie (AOT) lagan AOT geaAuasnINTINUssine Ao Loy

v
A A

furay davndu 0.789 (Ardwduinsgiunsaviasiiluse windu 0 - 4 nunedls wasliaunsodestanuiale)
ssugldiviesihwessanalnediazestasgluusseiniauisdiu Hallnasennuaunsalunisiiugen wasiinase

AU RIRgluTInaInansTudntae

wennilfinufnunsisunlasanududidnseiindiuiivedwmingedud Inegldteya

anfinsrvinaanmenia 7 aanil Sarialedlni Tugaed we. 2538-2560 wudwaldun1siudeuuuasninuy

v ¥

Fedneriindanasluaniiidsegluiuiiniifanssuveuides luvusiiandneaseglunuiindeuseudieUaldd

Y

Yl

LURMUUAIULTUS TR LA LYWL T 899NN ANULTNTUYDININTTUN U DYV ML UAN1IEN19DINALBENIN
(Promplin & Charoentrakulpeeti, 2020) ANULTLTIEAN O TRIHANUANRUSAUAIAIURUILUUTILAIVDIAL 0O
aa8luuTIEINIA INNTVAAOUANNITOANDLUUULEUATY (Linear Regression) ¥4 @3ENT WIMaINGY (2564) Wuin

A5 UATUWUAIANAIUN UL UL T EIYBIaYDRYaR luUSSEINAdINaRBNSLUREUWUAIANAINUTNS IE N9 TR e

"y ¥

fiftuinlandeosas 60.4 dafesar 39.6 vesnsidsuutasearundusdnsenindfinuinlandunaaniade
S lnefianudussdnsenfingfifuinlanavanas 459.476 viae Tuyn 4 fevay 1 vesmaifiueseaumuLds
WAIUD9ar 08388 lUUTIOINIA KATNUI1 AIAIUVUILUUTILAIYDIALDIABUAIAIIUNUIMULLTILAIVDIAL DY
aosluussenmazifiadu 0.000289 e luyn 9 fevay 1 vesmafinduresdndiufiuiinunanssy wasifinty
0.000547 nuie luyn q $evar 1 vesnsifinduresdnduiiufiguruuardsignaing lunemssiudiudimi
MR LEasareadaadluuTIEINIAAYanad 0.002141 e ﬁm%’umslﬁu%ﬂunﬂ 9 Seuaz 1 vasdndiu
TICVRIE

mniinsakeIliuaneuageed (Particulate Matters) Chirasophon and Pochanart (2020)
Té¥oyalurag 2006-2016 wud1 A PM10 Tungammamnuas fuwliuanas luvaigd PM2.5 laimuifiuunliuves
nswasuLa V'T’afjl,ﬁawﬂﬂmm%gaﬁﬁmiﬁuﬁﬂaéwdaLﬁm Fsaonadeatu ns umiu wag Iy Wiamszna

U (2562) Aimvun Turae U w.a. 2538-2560 A1 PM,, TunmsanwesUsemalneiuduuiliuanasegsdidodfgmis

a0 Tuuei N1sagukUarnuusd@niseningludrel wa. 2494-2533 wunlunnsiuvesuseinelned

o B
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v

wulduAiaudusidnisefindiadsnelduulduintuegsliddedfy warlugasl we. 2534-2560 wuin

o o

winldumswdsuwlasaudusdasenfingnassetlulssmdalnetduiivuilduanasedelaidoddey (nmi 1)

bttt
}

e g iegiet,

29N 1 ANuusadEasenfingindesietlulsemelne

szulddnaaunsalanzlanndivesUsswalveassiuduiunivglsduazewdni iesain

lugranauneassy 1990 NEuUsEmARHUILEIIAANEIANYAY Wagndaneissy 1990 asinn1ielanwds Tuvae

o
o

Msgwaluniviede 1wy Ju ke uaglng (13199 1 Ysenav) Tugimdamedssy 1990 asiinnnelanmes Nail
< Vo v a [ " [ =2 < Y a

g1adululadnnmsdegunisudngraivnssuainlanagiunnuiglanasiusendudume iinavessassly

vssemagauhiinenuuvesusurasenisdesiuvessdnsendindundaiulan

4.2 gvnvaINsiinnelanndn

v
'3

AsilAsuwUasvessidnleenindiuialanaiunsaifeduannnadasuneuenwaznelulan Inetady

meuenlaniiiasensivdeuilaesiidaneiindnsenuiulanivisililesandaafenduneuenlaniiing

sruugiionavedlanidindu 0.17 Wm?/meissy Jaiendesnitdfideveinisiudsuudamasnuvesgailunig

v
I Ao U a a

DNAGNNAMREE +/- 1 Wm2/meAa55e Mmausysnavesnylanvddulugdedunauiannnisivdounlaswes

o o

anuluswaswesiuussenmanelulanduddey (wild, 2009) Fadiammannguiteluussenia we way azess

£

o

&
a0y il
4.2.1 nguineluussenie

P

nsidsuulamesUiinuiwniauaudidensuddluusseinia lneangloumilguaudi

q

v Aa o =

Tunspeduuazuisidniendindgs naufeluussennie wu leunduladeiifidnenmadigalunisusuiuaeussd
Anfindnsenuiulan winndeyaluyiasening .. 1960-2000 gaumiinAiuiingy 0.8 s waidea Ty
Al H & a X v = = Yo U a ¢ & I a 2

Alothlunudainiuseay 4 visafisulatunisanasvesssd@nlsenindnsenuiulanlaliiy 0.1 Wm2/messe
nanlainfinansenuluseiuies wenainlowiwainssudiveanguingluusseinie laun NO2, H20, CH4, CO2
lugrneugrgnavnssuaztnalulagiuiinadesidniofingnsenunulaniuninsivanas 0.31 Wm? gaan
vadlouwaznssiunguvesingluusseinieaiid1iesnindnsnaantadeduddinansenuluseduiosuinsienis
Waruulasessdnsandindnsenuiiulan (Wild, 2009) stiutadesiunmauifvesuawazazeasassdaniulade

NANNAINANTENURDNIZNE (Dimming)
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422 msL‘U’Swuﬂammauﬁﬁmmmm

M5iATIzsinsd sundasuiinanselusiesinlursusndadunisiinsesitanizuiiom
desnnuaunaudeyaiiulassiieiilan wudh anaududsdasefingfinnnszmuiuinlananasegannly
annzieainn fesegar 8 Aendlssy lnedayaluyiel A.d. 1953-1990 910 2 annllnsivinlulseinaesiiv
(Hohenpeissenberg and Hamburg) Ueddemsifiaduvesanununveuuaiiue iy (Cloud Optical Thickness)
duamgudnlunsanastesamududdaseniindfinnnssnuiiuinlaniinsatuiinldlutiaianieatu lunsd
UseinAansgeiEng 295eming ae. 1960-1990 Armmuvensefiueaiuldfifiutudmadenisanasosisdnag
917nd Wiy -18 Wm? &slunsdfananfiannglaensiainaressassiivilifedansenfindanasis -8 wm?
(Liepert, 1997) @anAdaeiun1ssneaiuves Liley (2009) Auaniwanisdunannelanvduarudduinfuaud was
wuirdanuduiudinenswenansenuanazestasy nMendafimeluladiunisdeaissveglng (Remote Sensing)
Iimunty doyannmufieunsanmnionnmalduanideyauiinaiusiadsfinsounquituf ddlan uaznui
Unauuamedsvedaniiniafiutulutiaiudunmssed 1980s uaranamdsniuaudmessy 2000 (Evan,
Heidinger & Vimont, 2007) %’!aaamﬂa”aﬁagaﬁlﬁmﬂamﬁmmi’m

Tuwazadifiuafiwdussduszneu (Atmospheric Brown Clouds: ABC) fianansagaduuay
nszedidnseniindfidundeilandaduamevimemininnnglanudldiduiu wu lulssmaduie wu
ABC Unaquinilofiuiilurisgqudsdmarienisanasesivinierfinduuiiulan Tuuinumeumiiovesmauns
duieednseiindladuanas 14 Wm? Tumanduiunsanasesazessassdainiesay 29 uazivindiesas 60
USnawiennsniin Useimauauuian lurag 1989-2002 virl#Ssdasendinduuiiulanifiaudy (Ramanathan,
Crutzen, Lelieveld & Miltra, 2001)

1.2.3 mawasuulaswesazessassluussenme

21NN1551897U984 Liley (2009) naniddnswavesarestassluusseiniaIdnanan1glan
mdanansuaredou fail

1) @nnnense fie Auaudivesareawmesiinadeniniyefdneindndufuguiseinia
Tngmswuas/Miegaduisdnsorfindlfluussenmalilliannssnuiidlan deusgfivesdusznautesaronsany Liu
Faun (Sulfate) 1wsi1sh (Black Carbon) fuagess (Particulate Matter) §991n1N5UsEaNMMINANTENUTNINT D
nsaTioussdmseniindvesarensasy Andufesay 50 vesauduiidmsefindfinnnszmuiiuiialan (Ohmura,
2009) Iummsﬁ Ruckstuhl, Philpona, Behrens, Collaud, Durr, Helmo, Matzler, Nyeki, Ohmura, Vuilleumier,
Weller, Wehrli and Zelenka (2008) Uszanamansznuainnisaziousdlnensivetazessassuindu 5 11 veq
HANSENUINNTAETBUTIEvD U

avandnveannzlanviduieunanazessassluvssemamusaaguliinduvdsiiunan
(1) masfisduresgramnsuuarnsUdesnAnssureados way (2) mawdsuslasnuduisdnaseiingfian

U v & v 1

nsznuvuiulanfiwdsdunuasigaduiusiuuvaaaniiz 3ndeyalutiesening A 1960-1990 WuN1IAAAY
o o o a a a A = @ a Aa ! & a a a
vos3edneingulan Tuusaeigedl 35 ssemile Fuduuinaniinisudesireindneataainianssunie
gRavNIsugMaziiusErnTukiuinn luvuesidneinduuitulananas 58 Wm? Tuyiesening a.a. 1958-
1985 91ANNSLANT UVDITIUIULIUN U UL UEN191a29 taglanunisivdsundaseesdSunanusiluiaiaenan
(Stanhill & Moreshet, 1992) @onanassiu Alpert, Kishcha, Kaufman and Schwarzbard (2005) inun1iglanian
AaaulufuNleiuszvnsruILY Fausuaniadnsnavesaiviararewasidmansynunesidnieiing

&
yufiulan
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2) anngnadaniiviliiAnanglannda Ao azossassinmand@lunsifuivedoauas
neliiAnnsnuivetlothlue malidvuelngdudunduus feuautidnaneliinnisuasundas
anunnvesliauskarinian1suTngueanaluusseinia lunuzifeiiuazestasefausagaduans
uafiwuazaudou warvegasiiegluusseinia thlugmasudansemvoans vievhlueddeguuiiosihanes
U (semi-direct effect)

avensaesiidvinatumeluvansdnunriuturinuazssduresuannylueina Tagluiiufiis
uan1ge aveasaesiuilndsanisaiuuiuvesus (cloud condensation nuclei; CCN) ‘VHﬂLﬁlJL“ﬁ’]’sjUiiEl’m’]ﬁ

faghlianemasiewssdnuntuiludnsanaswessdnendinduuiulan uwazategiliaminanuiouiignga

Y Y

a

duliluussenmeaneliAnnsaanslothauliannsaveiedlugweny Tususdeatuianigluenimendauaiy
nswiSeduaznsziulfiAnmsinaisuiiuysuslunuafuasdanuduiusmauindunisiesveamsl cirus (W
flogluseiugeainituiu) §a Bell, Rosenfield and Kim (2009) wanslififiufisu fduiusnisuanseninessiuves
a¥99989891NUANILN s INAR UAgegAvesualu UL (weekday maximum) wazAriaaluiuvgn
(weekend minimum) Tutas 1980s vesUszinAansgawinmsmeuld uonanUiunaazessassluusseniady
KATINAINTINTRIY LA SunannszuIunTIssTITRldIauaesesd wieraaiandu q wWu n1s
sudavosninlil asflavoosaesdauiniifnadeanumuvestuazessassfiveniuld winuidnaiondndos
numssadavesgulvunslvgfidsansenuegnannlutaaaivansd 1wu msszidnves EL Chichon Tu a.a.
1982 fsfuazossaoeiiiinanAanssuvemyudTadiunumdidysonisiudsunlasn 1umuvesduayoaassdi

yaadiulardusiusiunisiasuntasssdmsoinduunulanluranafiud (Wild, 2009)

= 3

a a <) [
4.3 andwavesnszurunsiiudissnaniazlanua

v
& o '

NN98RAIUDI3IEAITTIAY FauAnAIsTY 1950 — 1980 Tuaauiisng q Malanfildfinsdunauas
FIBNUNANITANEIAUDE 1N TIIVINNIUATIN Global Dimming w30 Aazlannda ﬁdauimj%ﬁm%ﬂmﬁawmm
Tng esfusdmeiindiaduusuduiiinsanidesiulunsineifestunnslannduaznnglanuds iesnn
nMsviinvetazessassluiuiidlefiiussmnsununuduiinanonisanawesfsdnorindlnonswazanauadis
asaaaaaaﬁaimzﬁuqﬁnmLLazszﬁUIaﬂ (Alpert et al., 2005; Wang, Ma, Wang & Wild, 2014; Imamovic, Tanaka,
Folini & Wild, 2016) $1u@nw1ve9 Yang, Zhang, Xu, Feng, Guan, Yao and Jia (2022) laUsgifiunansgnuaeenis
Vi1 DIR N 1TLHS IEA e R TuUsenaTunuanlugiea.a. 1960-1992 dinnsanasuedssdniceving
Turnzitszninen.a. 1992-2019 Wuriissdnuerfinddanuainaunniu lasssyiinssuunsduiiosdmarte
LLmiﬁmaa%’aﬁmamﬁmémﬁlaaeﬁ -0.39 Wm? sianensse Tugiainniizlanuda wag 0.16 Wm? aaneassuluaig
Aannglanudslulsemadu FeindinanaziimuunnisiuluamginavesUssmaiu nszvaunnduiiowss
Uszmaiwdudsdiiinnisanasvesuasiudisssezvnsnnglanndinavszanninuainaludiesszeslanuda
UsngmisnifainandsfimsfnwuiuanumuuiuresUsseing 39 Imamovic et al. (2016) wudt Tutssening
A.A. 1960-1990 frflvaslszansiigiuveadedulssmeiuinaromaanasesssdmaatiing -0.35 Wm? fiszdy
Toddey 0.05 waw -0.55 Wm? fiszdutuddey 0.01 vessemndluadesiuusymasads Tuvaesd Alpert et al.
(2005) enuiideualngfiiuszansunnnia 1 uauau Sednseniindanas -0.41 Wm? sied Tuvass i
fszannsiuiuns (Foendn 1 uauaw) Arddasenindiiudu 0.16 Wm? ded Wuiertuiausmsiavgens
wisans1sasgUszrwudulugg 35 Yneul a.a. 1995 nsusfedvesasenfindanasnnnimililuay Tnednou

Usznsiiudulugeaviwazinisidibomasmeadainduuinnindawin (Stanhill & Kalma, 1995) Tagdiuiilu
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%)QQD

' v
a = A

azfgafl 10°N - 10°N azdnngndiasan eswniduiuiniifanssugeamnssugs aviuldinnisiinniiglan
wasludesflssnndedinisnudivesUssrnsfinuwiukazianssudesifianududusasvanvaieiadu
amRveINsiaNaiun e IMANIImILarN 9N (azaeiasslariuy) NUnAauviesin@siinasamuuysus

v

v o A ¢ o Y i oy My a a ¢ | o
Yo359@meenfing slinansznusenandsldlasumaiitinanusngnisalinzuenaiuiou (Urban Heat Island)

o

nsivdguuUasvesadatlavesiuiiing giienniaviesdiu waznivsene Jeo1vlinalvisedatserfindiiniy

wUSUSIUNNTY
4.4 NANSENUVBINITIANNEN

Shah (2005) lindain amglanndrdmansenufisussaluningunimansznuananiglaniou lag
HansEnUvaInIElanval desil

v
@ o

4.4.1 maﬂswwiaffwLLazi’mﬂsﬂJaam
wEuddnseniingiiuialanfutadeduindoutpinsveni lnendsnuiiuiavinugu
arududuresiginsvesilulan wu Shsmenhrduwagnsszme nadlanudaismnauduidmeniingiion
nsgnuiuialanyilfiginsvenigouidsaaiorannisanasesnisssmevesiuuiiuin nmsdssdudoya
helilummassuil 20 901 IPCC (2007) nud Tpdnsveniwnitemeiuvivifanaiianasmaentisnatt a.a. 1950
- 1990 Fafurrsaiiinnnelanndredinsanaseseuduidmeofingfinnnsenu fiuialan Tuvaeiivag
A.A. 1986 - 2000 MaLfivtuTessEnfindfufravslusiiuasiistulundoutunmaiiud uwesirluniaiiu
73U (3.5 91./4) (Wild et al., 2008) Lﬁaamnmm‘ﬁ'u%’qﬁmqaﬂﬁm‘f‘ﬁ'mﬂsswuﬁyuﬁﬂamﬂuﬁmﬁ’aﬁﬁﬁ’zymm
szovhamInetesisiviliaumuuiuresipinsvesiuuneiuniviny
ﬁ]’mmﬁﬂn@amﬁwimLﬂaqﬁmmﬂ ECHAM4 (European Center HAMburg 4) wu3iminu3unmu
azesansfifiunntuluussmagnaandlufulinafedounssaniiiistuasinlianududurest gint
maﬂaﬂamaﬂuamwmmﬂﬁaufju (Leipert et al., 2004 as cited in Wild, 2009) lanaassuuudtasigiieniAves
frmdounsraniazmIniuiivesazestasy wuin lutenanmassy 1980 Tdnsvesirdnismyuiieuanas
ntios Gsaonndostuieyassdmaeiinlutasaadnaniianas 3.8 Wm? uazSedmaenfindituiingrianas 1.9
wm? vilan maanasesdsnuiiiog a fuinilugnisanadunssune Sdmaefindfiuiagrianas 5-8 wm
2 paearaaian 30 U 10T A.A.1960 - 1990 VuMANuUYAY AwasaaUTinuAmTeunsranneia L Souiukag
ajﬁuﬁ’maamﬁ'ammﬁmén (Wild et al,, 2004 as cited in Wild, 2009) ﬂ'13aﬂawmwé’amuﬁﬁae&'m%zaﬂmi
see  U3nniai ludsnanieatu
fogrmileiiunalafie Auuau Sahel U3naunsossauUwAvLeninuniowals Ussaudu
AMEUAILEIBE TS INALIALARUS NS HAYBUUUTIABInToNNA WU TlauvnunainnisUdesazoosaesiis

N o o o

Faulesidussdusznovlugisiaineugagaamnssy wazdlmnuduiusedelived Ay dusuuuuvesieliu

£

5 <

Tnsanznsdsuladuiuiidufidlduesnimnvesu luwasiinweuniogamgiinhmzauiamneg
vosnmrlanudnhlugnisssmeveniiitiosasareinmauis lurammssy 1990s avoosassluussennmaanas
amelanudanely dheulufuuey Sahel nduiluAu Fadudsdiomarimadsudioanaslanndagnnslan
wisenaagasitunanigiruiiddylufuuay Sahel (Wild, 2008) iwuiieafussuuasquenaldsunanszmuain
amiglanuds nuuuaedlufiuiivssmeduis nnslannuannzenmmirlugnissouiivesusqy ua
Amustunmafisturonsuiuddlugiaadude Tummsseds wwudaosmes Menon et al. (2002 as cited in
Wild, 2009) wui1 mariuanuannsolunisgaduresazesassluusseina axvildiulunioniniadude

WinduuazyibiAnnzdmiluggSeuluuinameuldvesUsemaiusme
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NNTNUNMILNUANYIAING LLam’lﬁLﬁuiﬂumaﬁi’g%’niﬁﬂLﬂﬁaulﬂl,ﬁmmﬂmwsuawnm
dudsdnseniingfinnnsznuiiuinlananas sghdlsfimuaudiiusseninannglannduasdnuusfivarnvans
vosipdnshdadndudeddsunisinmauaidely

4.4.2 Naﬂss‘wusiaﬁnﬂ'imm‘uaﬂﬁuﬁﬂﬂﬂquﬁmLLazﬁﬁﬂfWLLﬁﬂ
arudusdnsorfindfinnnssnuiiufinlaniduumdmdsnundndmiunssuiunsazaeiuduay
vz 1w Tulssweaingosuaun ‘W‘UmiL"dalEJ‘LJLLUa\‘l‘Ua\‘lﬁﬁﬁjﬂLL%Q@ﬂﬁﬂlﬁﬁﬁﬂﬁﬂﬁmﬁmﬂu%@ﬂaz 1 5311190 ALl
1973 - 1985 Tunnedivasian a.e. 1985 - 2000 veunsuidluaineesuausanasioray 18 aonndasiuns
WasuuUadlutng 10 U aufisiamensss 1980 Fdldnunndsuulasesssiuddutiaiadandtn vl
amylanudaneluluanatmmssy 1980 stsiudeiGuazans Wuiinaulath seuwanisunaquiingludnlan
wifle laifinaUdsuntasluramanssy 1930s fa 19805 uAfin1sanases TS IRausiIMAITTY 1980 &9 2000
(3 414 73.41.) (Brown, 2000) Amilsfiduiiugls fe msidsuriuanazlanvdluganzlanudsoreaduayy
n1sanasesiuiiunaguvesiinglud nlanwiofianases19saniis uonaininisanaswosiuii ffiuzanly
Anwesuausosndiduddny dusndmemssy 1980 sdugléiinisdsuanamslanudilugniosuds
0.4.3 wansznuseTineiuRuLas T insvesmuen
Faldndsnudansiziugs (Photosynthetic Active Range: PAR) Tutasmdu 0.4-0.69 Tulasiuns &9
Hurwnduiithasonsgaduaiveurestunauaiginsansuou sufvivdmeafindneidusdlaonsuas Saaf
\in9nnsnszaneveseymaluusssIAiideszaruSousen (Canopy) Alduundmdsnudmiunszuiuns

1y

duasieikauesiyriy Ay N15iL/anTaeuaIiiinaINN1INT¥LVDIRUNIALUUTTEINIATENARBNTA AZY
Asueuvasiivnldlunmsduasgiuas wu Tunsdinsseidavesguliiiuigly vililinsnssanevesuasiiiuiy
warflanuduiusiunmsiiunsduasziuadusousenvesfinlunaliinnmsgadursueulasenledluliliiile
< ¢ o ! Y & o o a a a s
w3 wnnsaldsnannansliiuiisdnenmlunisuaniasulussuuiinegvizvaasueu (Carbon Net Ecosystem
Exchange: NEE) m3mglavesiunaznisuanildeunisveugniluszsuvinmimuainduiuanadiiduunas
AISUBUYTORATUANTUBN TedonAReIiuNATDILUUTIABINITANYITEY Mercado et al,, (2009 as cited in Wild,
2009) wui1 anvnvasnsiasuwlasiusdnnszangluusseiniaiinsenudeNMIduaAT kAo ivaNINNTYR
FUAIS UDUUUN UAUATENS DAY 25 UDNINNTUNITNTLAPVOINETIUUTTENNIATIBLA0NISIA NT UVBIA 1Y
Asusulaeenlenluussenaegraiuladamelumnissen 20
4.4.4 pmizlanudanaznnzlanidslinafnonisiasyAulnlasHandanInIsinens
v & ca a v a | YY) a a A

anzlanndnduunngnisalivsinauuasunnies waziinasonisldndsnulunisiasyiulavaai
3 1% ~ & @ v v a N o 3 ) N al o ¢y
Wewang Wesmnuandudinsgiuliiansuasundsuuasnlundsnued Aldlunssuiunisdunsigsine
wasvaafiy lnpansddulunszuiunis fe arsueulaeenled (CO,) wazii (H,0) Wasuldduiinagalaa
(CH,,0,) P8ATLaU (O,) warin (H,0) Faduansusenaudunidnldlunisasaydulavesiy dslunnusinuaiy
Wuveuass ivhezdidnsnisdunsziieuasi Tagvliiyliedydulamdedtenauazmeluiign

Tuvagfinisiiannslanudaduismngnsaiivinnauaunnun dedianudssonisildsullas

vostadunieuonsolladuaninwingeu daNanszNUlAgATIROANYUENINEITINGINITATYRULALATNANAATDY

'
o A o a

g 9 loun Ssddansililewan-B (UV-B) Wiindu anududuvesineansusulaeanlaniiudy (CO,) uazamumngl

=b

o o v :
a (K7 a = =

AU AT ANNIIANEIINNTENATIEAREINTY Yinlrdn TuRsevediundy Fadndudiuusenaud

Re

o w =

drdgyrasiiwyihmihnlunsduasgsiiieuneas wagdiegauss1nen1s (Nutrents) dLd849113 (Photosynthates)

£

Tdsdusing 9 Weafianisviaueraudiliiuinnizeien dwmasdenisainenwasravesilussesduiuguay

[

fedsmalvinaninuavaunmvesandnanasiie (Teramura, Tevini & Iwanziket, 1983) KaN13ANYIVBIHTENS
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WInuRaU (2564) Usunauasnldlunisduassiuasvesdiuildaugunisasyiulaaindeyaninaiein
arwienludmiadedl nudt Tudiuseuliguisy uazdeuduneay Inunivgndiudiesay 11.48 uay 11.83
audwiv NivinauasldlunsdaasgiuateglussauiidmadeUssavsnmnisdauasgiiasiianas dlusiou

v '

panau ffufivgninutiesay 83 fluTuauasililunsdauaegiuaseglussiviidmasoussansaimnns
Fupsernasiisnasiig wandiiiuinUSunauadisadinaneuszans nmlunisduasgiuay sadiundaes
Jmdiadesln
4.5 anudenlsszuinenaglanudauazainzlandoy
AMMsanaeudLSEmseindiinnnsynuituiialan Sendt anazlanuda (Global Dimming)

fnansenumenywevAluinielidesluniinelanieu (Global Warming) awwnveiniiglanuaiuiainans

= a

aunafidusduszneuvesazessasgluussenieilisdnienfinddeaiuindaiuilanldvesaailonin

o A v v A

AuauTRveareatmes AN snasieusdnienindnauugussenauazgadusidnsendinglildlideauntiaiy

Y Y

lan Tuvagnzlandeulawvnanauaudivesiivisounseanlunisudeslvisednieenindadudunudng
yssenndlanse bleaulnssdanusauniuenieenainussennidlan I lminaniieinanuseuliluusseinie
Tanfiunninannielnid agnalsinunglanndinaznslandouianudsulesiusmesidnefindinnnsenu
Wuilanuaznasenisildsuwlaswesguugiuuiiuiilan 31n518unsAnymvatgadu wudn lugrmassy
1950s §4 1980s NSLNTUVBIATRIARsIANUFLTUSAUN L lanrdILare1t8vEaan1ILlansou Natlillasan
' PRy A v v a ea & a = v X P
naueniimsvudounannlueniauadesdnsefindinnnsenuiuiialan Jaaglililanfouduainaiudou
YA ANIINNTNNTUYRING U TaUNIEanULiiulan (Ramanathan et al, 2001) Fa¥gaanITAUTUVDT

gamaiilalunaregiiniavedlan W 013nfn (Stanhill & Kalma, 1995) Tuuseinedu Tuewsn (Liepert, 1997) Tu

9 Y
v

DULA WU

Suiie (Ramanathan et al,, 2001) 1Judy Iumqﬂa"’uﬁ’umﬂmmvmwaq%u’uazaaqaaaamaaﬁﬂﬁqquﬁL
0619330157 U Vsswaluniafiuglsy udinmglanudquiieuasdisvzaanitzlaniou luvusifiodud
wansznusiennzlanfeurtuiu g Wild, Ohmura and Makowski (2007) l#Ains1zsinsidasundasenmaiivngn
wazgeansetuluaiu 10 U fenudn lutisnanifedaseniindannsznuialanluuiinaiitesas gumgiigen
Tetuazananfisndntios lurnsfigamadiaanduifindu laglutsnanasiugaungindefistulesay 10-20
oglsmunnglanfoufignarasiisnrndudsdniserfing innnsenuiiuialananasldmely
lugamdemassy 1980s dwaligangifisduogien Inglutanaimansss 1980s niaeIdedugionie
(Climate Research Unit: CRU) wuh suazessaesluussenniaanasisiosas 60 denalioumgfivilefufudiuiu
+0.38°C Tumu 10 ¥ annuan1snsiain 6 an1illuglsy #z3uninnzlanuas (Ruckstuhl et al, 2008) WavaIL1so
vlgamgindelunanatsfureslsny fusenguiudenas 50 dululuamdmenssy 1980s gamnisngauay
asamuuiiuinilanddnvusnduiunieutulutinnglanndianas (Wild et al, 2007)
nsdsuaseruduidnseniindfinnnsenuiiuialanlurasamsseil 20 Ssdanmgudnain
amglanfeuiiinanfudounszan Wesnnguugiiuislunmewsseadiugstu 81 0.8 waiea wnUsiman
anufeunnfisdounszan gungiitufiveslanmsaranasnnniiflurisdiianmelanud wasdosgannlugag
amzlanuds egslsinin mnazasseaunmglanundilifazdwmansenuliianunse Jaymmmenatu Uiangfeng &
Huijun, 2008) Tsavmadumelaluuyeed aruamsalunsdiameilaesivanas (Hunt, 2000) wagiid oo
mavlilugnlanmioduas Wunalididnsinissemevedtinanad (Gautam et al, 2009) F§nwaizRana ey
nsgnusodnyuzauNTaueldeliiUTInuanas duly arwduiusseminannslanudatuamslandoudaiina

fouuazdeansanudilandaau tufedamiasiwesaaiunisainsidsuilasaninglennafidmansenuse

adaa o A Moy o a % ~ o a o v A a
’m‘zj’miui‘]ﬁ]i]‘uuuaﬂuamﬂm VlluimuL‘WENLiaam’sﬂaﬂiamwENL'i’eJ\‘iLﬂEJ?J ENlILiENﬂ'n%IaﬂVia'ﬂ NBIIIENIAIU
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JURSATRNNINTY Asunsadeauivaunsosuliowassivnviudean UM salasd 1 UT N IHANTENULAEES 1S

ay o

afiauiuldnuyszvusilng
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5. unagUuasdalauauz

amlanudasulasuanuanlalud aa. 1950 — 1980 Fanuiaaunisainswasuulasnnnudussdang
oiindfinnnsenuiiuiialanlutisnanneud a.a. 1980 WWugawesnisiianiizlanuda (Dimming Period) Tuniy
glsduaraidn uazudsd a.a. 1980 nivglsuuazaudnuinnnglanuds (Brightening Period) lusaigfiniaglan

nausngluniviedelasianzUssinaiukasduie Tuvaeiussmalnenuinluginainow 1980 lawunis

'
I Ao [ ' o w =

WasuuUasautusidnseindeg1adidediAgy wanienast a.a. 1980 wuil uwilduanasegediduddty 9

o

sz 0.01 lasamglu manans mawidle uaznipnyiusenidesnilelagaivguanvesntilanuds asulddnia

naynIrvesazestaseluusseIne Mbissdnnefinddeamundmuilanlatesaaiiosninuauifves
a1sUsenavarestreeiasaasiousdnsenfindnduAugussenmatazaaduisdniseniinglldlvidosntianu

lanvialiiueg fussduseneuvesarostasy tnslanizazessasiilosdusenauves dawmnm (Sulfate) 1ai1an (Black

v a a

Carbon) {uayaaq (Particulate Matter) §931NN1TUTEUIUNITHANTENUNATIA DN TAENDUTIEN B TING VDY

= a

avoasaey Anilufesar 50 vesaudussdmeiinddimnnsznuiiuialan Mnanvedenaninuidauduiug
funszurunisnaredudles InelwiflesfifinnssudvesszannsiivuuidusazAanssudles idudulagany
meagaamnssuduauvnuosnsinuafivinaeinananliinduduniwesnressassuaziualuussenna iun
ﬂqmﬁaqﬂﬁqﬁmadammLLUsUsqumaq%’qﬁmqmﬁmé 49 He, Han and Zhang (2016) wuidlesfidusesannsannni
1 d1uau Sovaz 78 azwmAudgn) uan11zan PM, .

MINAsUTmansENUIeInIzlanuad Yeyauagsngaudi q lananiwansgnuivainvany

v Yy
- o

lnglaniz nansznufidinedginsvenilaendsnusidnneriindinuilaniduladeduindouiginsven lae

Y v

ANuNSYEnNengfinnnsenuiuilaniianawinliigdnsvestigeumataaileInnsanaiueansseneves
UIVUNURT HANTENUABTINIANUAULAL TNINTVDIANTUBU N1TAN/ANYBILEINLANINNITNTEABVDIDUN ALY
usseINAdadinananisgaduasusuvesiivildlunsduasiginas luvasinisiudsuudaslusadnnseanelu

UTTEINANNTENUABNTALATIZIUAIYRINYININATSYATUAIS VBN UR Az auTaay 25 Tuugifeniulng

< v [ ¢

AONITASYAUTALAZHNANANVNINITNYAT UINUTUIUATUNVD AN NN AzilonTIN1TdULATIZAAIBIEINT B9
agyhliialiasyiulaviadeaiuazaneluiian
amglannmiausnauazieslesiunnglaniou A MglandAon1TNAITUINMIZNITANAITOIAIL

Wusadasenfingfinnnsznuiiuialan drunnzlanfoufensiinsanazanudeuiigninfivluussennialan

o w

amglanvdfanmandnanUiinaasaresassluusseine dunglanfouinnnnguinasounssaniduddy

£
a

TuvaugfaounisalgamgivedaniiuuilduiingWuetwsieilios nmislanndiinvuluusiasnlinintieveasnis

U

a

Wsduvesgungiiadvgean uilifinasomafisturesgamaiindoianuaraamnfiede uaskansznuanamslan
wiuavnmglaniou fdnvazidnadudsiuasiu nanie auduiasiifosasdsnasoiginsthuazenuaunsn
Tunsdaamgivasiivilifsdnadulaldlif luwnsdnefuturesgamgilandsmareruuussuresanin
gliomeaarauguuswesiofitissamd Tnoanzussiduiiiordosiuthruiduiuauannauuarnisa
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Anudemenuansynuvesnrlandfienududeu uasfeinsnsinu e igidnun fegie
ihaulafensdinmeAeudsiiintuluninirgiensi (Sahel region) faususpinmmuitaluiaesleds lura 1970-
1985 fthlugnmzenenyinlidaumeds 1.2 e Fsininermanivarsnudoininanaigmanuiainnis
Yeneimeiuiiugdn iunniifessessuldluauiaunngmaaieaily winnnisfnelul 2001 vessuusty
iFnwiluiiunaauuemuenaturngaamnssufinuinaquiuiiieu 4 &umsslud uazshliindnsvesinlu
oyvivodetiutou lnsvanmluusseinmsedudusmuazasanmegwutuunuiiosauuiuduneniuas
pnasuduelu %aé’nwmm”qﬂa'nﬁmmaﬁwaﬂﬁaﬁ’uamw‘mmﬁuﬁLﬁmdjyuluqﬁmﬂsmmiﬁ (Verrengia, 2002) ag
Essoungou (2013) Ifagunansznuananzuiaudslugiiniasenst thlugdam Ingiinismeems ivinlvigau
vansiuauilanughifuamnsemnslunnd Fngiinismsdanedey Minanmsudsiumagionniasasailsl
UnAivesnsanvesiuiifitaanainisvinudusuy (1970-1993) iliAnnnzfuudeisuuss uariuiifuiesay
80 1doxlnsy mNuUTIEUIINAATYEAe sudesanmainuasiiuumdsinanuiazaisrandnnasiundnves
Usgina nzfoudsluansseil 1970 uay 1980 WuauvmudnvesnsgayidonandnminisinunsuazUadnd nns
godeTInnndiilneuasunanse1ms

msfmuannsmMseilunzlanndsdudesiansanuummuuasiidauanieneeIniafiens
drrauardavhdufundatiauafivnneend Wefmuauunymeiivanzamuwiaiaiy i munnasns
anuazusanluszosdy 1y n1sdanuazeasitluenmasgnsiifsasseiiles uazmsiauedownsoseniely
seaulies u1nsnisavauuasdesiudamlussezsnd WU N1SAMUALALAIUANIANBATI9MATLUAN LN

o

geavnssundauldlidinsiaiuuunszdanszane wieudunismugurielendrefanssunlinestesiuiilios

Ao a

pontUag vIulled NINAUITEUUILE AT T RaAUS MU ILEE AT NsdaasunsiuNuidde)

o

sudanmsudndulsznudymuaniiznieeinialunssuiunisnnadaiioed19uiase Fastisaiaglduiuse

HaNsENUIINNTUABULUatEn g denansiiinanusingmsallannduazlaneuldedaiuss@nianuag

Uszdvduagedn

6. NARNISUUIZNA

unauiidudiuniawesnuide 1S9 401Un15luasULIN VTN NN TENUIN Global Dimming
nsdifnwusemelng Falasuyuatuayun1sidean drdnaulsrarunulasnmidensiauiasugiaaingiu

AMUNAINNAAIENITININ VIUUSEU 2560

LONE1591999

Na

fins wndu uarTuiley Wiynse)alh. (2562). daTUNTAILAZLLINSUTININANTENUAIN Global Dimming
nsfiAnwUsEmAlng. ngamme: drinnuussauaulasinisidensiauimsugianIngIuaw
NANNNRAILNITININ.

s a = Yy W a 4. d o ¢ v

d3gms wsnundu. (2564). MaldsuuUasanuduieduaseiinddeusunauasnldlumsdunseiuasvasdg
utTudwmdadieslual Gnendnusinermansumiudin awinglimaniuazgiiasaunanans,
UNTINEaeLTelnl).

Alpert, P. and Kishcha, P. (2008). Quantification of the effect of urbanization on solar dimming.

Geophysical Research Letters. 35, L08801, https://doi.org/10.1029/2007GL033012
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Abstract

Songkhla Old Town Cultural Guide Map is the transformation of word-based architectural research
results into physical forms and data representations. So that both those who are interested and the general
public can continue to use it in any way. There are two pages on the map: the front map showing the
layout of the entire old town area. and the location is specified eight case study buildings which is a
representative of the interesting tenement buildings and originated from the classification of physical forms
into four types are Traditional Chinese Buildings, Commercial Chinese Buildings, Sino-European Buildings
and Contemporary Buildings, selected to be presented on the map, two of each type, each showing details
of architectural elements that express individual identity with explanation. And the map on the back is a
landscape line showing the location of the building that has five types of cultural activities, namely eating
and drinking, temporary accommodation, faith, social affairs and traditional residence.

In addition, the mapping process also answered the research question using a mixed research
method, namely have in-depth interviews together with the field surveys for surveying and collecting case
studies used in these maps and the preparation of 200 questionnaires to assess satisfaction with the use
of maps. From all 3 research questions, it was found that 1. Able to present research data through mapping
and related media should be explained in a format that is easy to understand quickly. 2. From in-depth
interviews and inquiries, it was found that the stakeholders said that cultural maps in the old town of
Songkhla were necessary and should be available. Because it will increase understanding and make the
value of conservation and development. 3. Locals and tourists able to participate in the process of mapping
by the researcher creating a prototype map for easy use in interviews, asking for opinions and evaluating
through questionnaires. If villagers and tourists can participate in the selection of case studies through

building classification from the beginning. The mapping process will be a truly participatory work process.

Keywords: Cultural Guide Map, Songkhla Old Town, Classification, Identity, Participation
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SONGKHLA

1 Granite step

2 Internal drain cutiet

3 Granite edge

4. Terracotta tiles

5 Comk door

4. Pillar

T Corbel 17 Hatten

B, Bressummer bearn 18 Purlin

9 Air vent 18 Cailling

10, Loweer wall under shutlers 20 Hall partiion

11 Louvrad shutters 21 Party wall

14 Foof beam undes cave 22 Grante paved air well sink
12 Column head 23, Wooden staircase
14 U=V shaped termcottn tiles 24, Timbar joists

15, Gabile end 25, Timber Noorboards
16 Raot ridge 26 Wall calinet

Pz

Fer-lettored clamants faund in Penang's shophouse
i the same contempoany era cannot been found in this sample shophouse in Songkhla Old Town.

COURTYARD HOUSE
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APO STORE ...

1. Granite stap 30 Hall prrtition

2. Internal crain autlet 21 Party wall

3 Granile edge ZE Granile paved air well snk
A Terrscotta tiles i3 Wooden staircase

5. Camhb doar #4. Timber joists

G Pillar 25 Timber foc-hoards

7. Corbel 26, Wall cabinet

g Brossummezr beam

9. Air vent

10 Lower wall uncler shutters
M. Louvred shutlers

1L Rpof beam under eave

12, Column haad

14 UV shapad termmcotta tles
15, Galrle end
16 Feot ridye
17. Aatten

12 Purlin

1% Ceilling

1. Grarule slep

2 Intermal drain cutlet

I Granite edge

4. Terracotta tiles

5. Comby docr

. Filar

7 Carhel

A Bressurmmer bearn

9 Adr wenl

0. Lermer wall urder shutiers
N. Lauvred shuttors

12. Reof beam under eave

13 Cohurmn head
Fas.

Red-letterad elaments found in Penang's shophouse
in lhe same conlemacary era cannol been found in Lhis sample shoephouse in Songkhla Old Tewn.

o

= ~ I3 = e o = Aol
I@]EJLUﬁEJ'UL‘V] gUDIAUIENDUVDIDIATANLOINTUANYINUDIANTANUOINUUS

HEART MADE ...

M. U shaned Lerracolla lles
b Gable erd

‘. Rnat ridge

7. Batter

8. Purkn

. Ceiling

30, Hall partitinn

1 Party wall

22 Granite paved air well sink
23 Wapder staircazsz

24 Timber jaists

25 Timber Acorboards

26, Wall cabinel
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LYN'S
THE SHANGHAI CAFE

Typalomy Mode:
Traditional Chinese Residential to be Ataptive Relse

Roof beam under save
Colurnn heac

LW shaped termcatla les
Gahle end

1 Granite step

pENEsdgazes2

[
2. Interral drain autlet Basttin
3. Gianite scge Furlim
A Termeotta tiles Ceilling
5. Comb docr . Llall partition
£ illar Farty wall
7. Corbel Grarile paved air wel sink
8 Pressummer baam % Woadan staircanc
g i venl 24 Timber joists

10 Lewer wall uncer shHErs 30 |inber (oobeards
25 Wall cakingt

Red lattered elements found in Ferarg's shophousz
inn the e car lemparary sra cannel been ound in Uis sampke shoplease in Sangkbls Old Tean.
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Abstract

“Tum SamKhok” or SamKhok water jar is a household product of local wisdom from the Mon
community who immigrated to settle along the banks of the Chao Phraya River in the early Ayutthaya
period in SamKhok District, Pathum Thani Province. Making a living by molding and boating, selling unglazed
earthenware. Khok means a mound with a hood-type kiln for firing earthenware. Three is the number. Sam
Khok means sites with 3 kilns. Study, observe, interview and analyze data from documents, research papers,
and actual site visits of 3 temples that have evidence of Tum SamKhok excavation, namely Wat Sing, Wat

Sala Daeng Nuea, and Wat Pho Luan. The objective is to study, analyze and compare visible physical of
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SamKhok water jar, Pathum Thani. The visible physical is form and pattern of an unglazed earthenware with
middle layer of Samkok clay that is tough, shrinks, absorbs water, thus retains coolness well. Clay when
burned has a reddish-orange color. The size and proportion of the water jar is not high, the middle is
rounded, starting from the base of the nostrils. Decorated with a pair of deep grooves at a slight distance
from each other around the sloping and harmonious shoulder. The mouth of the water jar is small in
diameter, similar to the bottom. There are 3 sizes of Samkhok water jar divided according to their usefulness:
small, medium and large. Samkhok water jars are handicrafts made of 9 river soils or paddy fields mixed
with 1-part fine brick and 1 part rice husk mixed together. It has been trampled until smooth before being
molded and burned. Therefore, the shape and size will not be the same and all are just the closest to
each other. Changing lifestyles have reduced the demand for this household product to the point of lack
of inheritance. In addition, the Mon people migrated to Nonthaburi and Ratchaburi province, developing

patterns, and manufacturing techniques into new water jars that were taller and less bulging.
Keywords: SamKhok water jar, Visible physical, Unglazed pottery, Pathum Thani
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Abstract

This research aims to study silverware products in Nan Province, where there is a local wisdom
silver jewelry, and to design the jewelry packaging. Then, the mechanical performance of the structure is
tested and the satisfaction with the silver jewelry packaging is assessed by silverware Cluster. Collecting
data from 10 entrepreneurs who are members of the group is a purposive sampling that uses an in-depth

interview and 100 consumers who buy silver jewelry by simple random sampling. The results showed that
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the silver jewelry of Nan Province has passed on wisdom and production techniques from ancestors
including with two sources ancient Nan silverware and hill tribe silverware. The highlight is silver with a high
purity of 96-98 percent. Popular products include necklaces, earrings, and wrist gains. Most of the patterns
are natural patterns, for example Plant pattern in Himmapan forest, Thep Phanom pattern and Twelve
zodiac patterns. Entrepreneurs want to bring popular products to arrange sets for promotion. The design
results showed that the structure of the packaging is made from paper as a box with a ridge on the side of
the slide cover. Also, there is a lock inside the packaging. In addition, the structure has a display function
to show products at the selling point. The graphics on the packaging use only black color that feels simple
but luxury. The graphic background unfolds from Chompoo Phu Kha flowers. It represents the identity of
Nan silver jewelry. When displaying the products, it will make the charm of silver jewelry stand out from
the black background. Mechanical performance in vibration resistance and impact resistance test results
showed that the paper box and the product did not damage. The satisfaction assessment results of the

target group were satisfied with the silver jewelry packaging prototype is high level (x = 4.25).

Keywords: packaging, silver jewelry, Silverware Cluster, Nan province
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Abstract

Research on the design of prototype bag products from Pha khao ma, Ban Pang Kom, Nan Province.
The objectives of this event were 1) to study and design prototype bag products from khao ma fabric, Ban
Pang Kom, Nan Province, and 2) to assess consumers' satisfaction with the original bag products from Pha
khao ma, Ban Pang Kom, Nan Province. It combines qualitative research by testing the quality of the fabric
before entering the design process with scientific instruments. This is the basic test of textiles before they
are introduced into the design and sewing process. To increase consumer confidence and quantitative
research by conducting surveys from textile product design experts. To increase consumer confidence and
quantitative analysis by conducting surveys from textile product design experts. To find a suitable prototype
to produce a prototype and survey satisfaction with the prototype bag from Pha khao ma, Ban Pang Kom,
Nan Province. For those who like and use cloth bags, 100 people analyze descriptive and analytical data.
The results of qualitative research showed that the Pha khao ma, Ban Pang Kom, Nan Province, is of good
quality when put to the wool test. Tear testing and abrasion fastness testing are suitable for creating
prototype bag products and ensuring consumer quality when used. In the quantitative part, from the sketch
of the prototype form of the bag from Pha khao ma, Ban Pang Kom, Nan Province, all 12 prototypes. Asked
about satisfaction with the bag prototype from 4 experts, it was found that the experts were satisfied with
the five types of highest prototype bags, namely pattern 1, pattern 4, pattern 5, pattern 8, and pattern 12.
One hundred people who use and are interested in cloth bags. Of the 100 voluntary representatives, the
most popular format was pattern 5 (32 percent), pattern 1 (30 percent), and pattern 8 (23 percent),
respectively. When considering each model, it was found that the most satisfactory form was type 5 because

it is a suitable format. The size is not too large. It can be held at any age.
Keywords: Design, Prototype bag, Pha khao ma
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Abstract

Designing a hand-folded paper structure for home decoration items is aimed to study the qualities
of hand-folded paper structure that is suitable for manufacturing and use as a home decoration product.
As well as creating guided ways of applying hand-folded paper structure in designing home decoration items
that are concerned with environmental and usage issues.

The design and development process of the project started from studying the qualities of hand-
folded paper structures by creating and experimenting with the patterns of folded paper structure as well
as combining the patterns, aiming to find out the suitable ways of applying hand-folded paper structures in
designing home decoration items that are concerned with environmental issues and consumer behaviour.

Then, further developments have been made by creating scale models to recheck the proportion
and the construction of the design. Finally, the first prototype has been published and exhibited
domestically and internationally, intended to study observe and seek findings that are in line with the
presumptions of consumer perception and value given through the material selection in home decoration
items.

The conclusion of the design development is in line with the objectives as stated. Moreover,
overlooked materials like paper have proven their potential in being utilized in appropriate ways and for
suitable contexts that be able to change the perception of people toward them as a material.

There are three essential findings that have been discovered during the project. 1) The guided ways
of applying hand-folded paper structure in designing home decoration items that are concerned about
environmental and usage issues. 2) The findings of consumer perception and product value that are given
with regard to the material selection in home decoration items. 3) The selection of technologies for mass

production

Keywords: Hand-folded paper Structure, Home Decorations, Environmental Issues, Consumer Behavior
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Generational differences in eco-friendly consumerism

Millennials are most likely to be thinking about sustainability while shapping.

Q: Please indicate to what extent you agree or disagree with the following statements around shopping sustainably.
[Answers are a combination of “agree” or “strongly agree” responses|

Darker shades of green indicate greater proportions of agreement relative to other generational cohorts.
Baby

GenerationZ Yo Core Generation X
millennials millennials boomers
| choose products with a traceable and transparent origin 47% - 48%

e e 90, 53| 47
sz 4t S I WS WSS St
| am buying more biodegradable/eco-friendly products 48%, - 52% 47%

When shopping for products, | check the labeling/
packaging for sustainability certificationls) 47% - 53% 5% 4.3%

Base: Generation Z[1,360%; young millennials [933): core millennials [1,588); mature millennials [919); generation X (2,8481; baby boomers [975].
Note: Respondents between the ages of 23 and 26 are considered illennials. T 27and 32 ari illennials,

and th ges 33 and 36 alder millennials. The greatest generation is not shown, because the base is too low.

Source: June 2021 Global Consumer Insights Pulse Survey

JUN 2 anuuanensveanliunsuilaaudnduaiididsansenudedaindenvessuslnaluidas iy

fan: Emmert (2021)

> B

i 36 aUuA 1: uns1Ax - dguIey 2566




lassadravuudundndaguuuwiugnldauegaunsvatslunuasnuuundniueiuseianeis 4 lag
RNZUBBNLUVUITTMI Tyarud1dgfie Aruvanratslunsilasaiaivadssyndldlunisadieassd
FuruineuaussnUfen1si unsldny (Function) kagn1sadaiunuien1sanuss (Decoration) Aeiaagd

Tuguil 3 uazsuil 4 shuana Jackson, 2011)

sUR 3 The Coat

u

=

7137: Férg (2008)

a

3U7 3 The Coat senuuulae Fredrik Farg Junilsludegns@unuiuansiiuianisussynald

lassaieiuunuadnn JaquuuLHLLEna UaLaeR AN TIN5 THU (Function)

3'1]17: 4 Paper Sculpture

fan: Sweedney (2015)
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Abstract

This is the research of Production Design in Environmental Film Case Study : Sea’s Still Blue. The
objectives of this study are to 1) Study the production design of "Sea's Still Blue" which is an environmental
film that reflects the depletion of marine resources in Khung Kraben Bay, Chanthaburi Province, 2) design
movie production to be beautifully and suitably realistic, as well as insert ideas about environmental
concerns, and 3) assess audience’s opinions or reactions to this film.

The processes of this study are divided into two parts. The first part is the creative research aspect,
in which the researcher is in charge of film production design which includes a study of the script and
environmental concerns in Thailand's sea, as well as a study of the design of environmental filmmaking. In
addition, the directors, cinematographers, and on-location personnel were interviewed in order to develop
design concepts. This part also includes the preparation prior to shooting and the completion of filmins.
This film was screened at the Mega Cineplex. Part 2 of the research involves assessing the design using a
qualitative research method by interviewing 18 audiences (aged 18 - 24 years) who are familiar with
production design.

The production design in the environmental film "Sea’s Still Blue" emphasizes three key points; 1)
story-based realism, which must be the result of data collection and design creation and be as relevant to
the information as possible; 2) beauty of the movie , which use elements of design to create aesthetics and
be appropriate for a drama-romance story, 3) insertion of environmental issues by using visual design
elements to communicate as symbolics connected to the theme of the screenplay.

The assessment results of design and construction work in four areas are as follows: 1)
communication aspect: be able to communicate stories on average 100%,; 2) realism aspect: be able to
make a movie believable on average 100%; 3) emotional aspect: be able to create an average of 90.6%
emotional response based on the story; 4) conceptual aspect: be able to reflect the film's concept on
average 83.3% . According to the evaluation, the production design of "Sea's Still Blue" is in good condition.

The study found that 1) Film Genre is very important in determining design guidelines. Because the
film genre covers the concept of the screenplay. Scene Design Guidelines props, clothing, and movie tones.
This is often something that creative designers overlook. 2) Researching and matching design information It
is an important function to bring realism to the scene which affects the performance. And all of them will
make the audience believe in that situation. 3) The idea of environmental issues is something that the
production designer has to symbolize from the screenplay, such as the end of a dugong statue, which
shows that the area. This dugong fish has gone extinct. which viewers can understand this sign Therefore, it

can be seen that the production designer must also have knowledge and understanding of semiotics.

Keywords: Production Design, Art Direction, Environmental Film, Chanthaburi
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Abstract

The objectives of this research were 1) develop the augmented reality media to promote historical
and cultural secondary city tourism in the new normal: A case study of Phra Sri Rattana Mahathat
Woramahawihan temple in a real environment 2) compare the quality of media by three experts in content,
technology, and language were obtained through purposive sampling. The research tool was an assessment
form for the quality of media use the statistics used for data analysis were independent t-tests.

According to the research, augmented reality media can be used to draw tourists' attention. utilizing
a different presentation technique in 3D format, appropriate for a new mode of transportation that
eliminates the need for travel to the destination itself. Just being on a smartphone or computer can access
tourist attractions. However, modeling was challenging requires many different programs and devices for
taking pictures that have a high resolution. Expertise in operations and computing with high performance.
Such media formats require a lot of time and money to produce. Using high-resolution images in 3D
modeling can reduce the number of images in modeling. If the image has a high resolution, the model will
have a high resolution and a large file size. In photography, the important factor is the light. Shoot in similar
lighting conditions. Photographing large antiques should be angled 30 and 50 degrees to the center of the
object to get a full view of the model. To increase the value of the media. There should be a famous
monk's signature on the marker. The use of foreign language in communicating should use the narrative
style more than the use of formal language. The media will become more realistic. Depending on the
adjustment of the image resolution and the amount of light, the media in the creative universe environment
can create newness in the form of tourism better. But there is a limitation that this format will require high
internet speed. So it can be displayed well. Augmented reality media to promote historical and cultural
secondary city tourism in the new normal: A case study of Phra Sri Rattana Mahathat Woramahawihan
temple on the real environment and metaverse. Developed with the ADDIE model 5 process of analysis,
design, development, implementation, and evaluation. The workpiece is divided into 8 pieces, consisting
of Buddha Chinnarat Luang Pho To and the Ubosot, Luang Pho Khao, Luang Pho Kong, Phra Attharot, Phra

Lue, and the Lord Buddha have reached nirvana in which each piece contains a video Shows a brief history
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of an ancient site or antiquities. Augmented Reality media in the real environment had more tools and
complexity than in the imaginary universe. Overall, Augmented reality media in real environments It was of
high quality where mean = 4.24 and Standard deviation = 0.54, and virtual reality media in The environment

of metaverse was at the highest quality level, where mean = 4.42 and standard deviation = 0.49.

Keywords: Augmented Reality, Tourism, Secondary City, New Normal, Phra Sri Rattana Mahathat

Woramahawihan Temple
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