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Abstract: Climate change and air quality have become high-priority global issues, especially with the
implementation of SDG 13 to take urgent action to combat climate change and its impacts. Air quality
is a pressing public health and environmental challenge, as nine out of ten people in the world breathe
polluted air, and millions die as a result every year. The Java programming language is used to
identify and implement a solution that works toward achieving SDG 13 targets, with particular
emphasis on enhancing air quality monitoring and climate action. Concretely, the designed program
would be directed to integrate the policies and procedures of national contributions of countries
concerning climate change (Target 13.2), improve climate change awareness, education for climate
change mitigation, and resilience against climate-related hazards (Targets 13.3 and 13.1). The
program will contribute to the wider outcome of enhanced support to developing countries on
climate finance, Targets 13.4 and 13.5. The design includes real-time data analytics tracking air
pollution levels and predicting air quality trends that give actionable insights to governments,
organizations, and the public. The proposed solution aims to reduce the damage to health,
ecosystems, and economies due to pollution by addressing air quality-related issues, thus supporting
big climate action. The solution not only looks at reducing immediate air pollution effects but, in fact,
helps toward the long-term goals of SDG 13 by facilitating adaptive capacity, education for climate
change, and other global financial flows in support of climate action for developing countries. It is in
this manner that the project aspires to actively join the sustained effort in sustainable development
currently waged at the international level.

Keywords: Climate Change; SDG 13; Real-Time Data; Health; Ecosystems; Economies

1. Introduction

Governments, organizations, and startups worldwide have taken an oath to achieve its goals of
SDG 13, which has generally been related to Climate Action. The United Nations drafted the SDG 13
in 2015 to take urgent action for appropriate action, to combat climate change and its impacts through
various strategic activities. The project therefore seeks to develop a computer program using the Java
programming language that adds value to the achievements of the targets set by SDG 13[1,2]. The
most important objective of this project is to be able to work toward achieving certain targets of SDG
13, which comprises a number of aspects relating to climate action, with the accent on air quality. The
program is designed to support and integrate functionalities corresponding to the five main targets
of SDG 13: Target 13.1 aims to strengthen resilience and adaptive capacity to climate-related disasters;
Target 13.2 focuses on integrating climate change measures into national policies, strategies, and
planning; Target 13.3 seeks to enhance education, awareness-raising, and human and institutional
capacity on climate change mitigation, adaptation, impact reduction, and early warning systems;
Target 13.4 emphasizes the implementation of commitments by developed countries to the United
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Nations Framework Convention on Climate Change, including mobilizing $100 billion annually by
2020 from all sources to address the needs of developing countries; and Target 13.5 aims to implement
commitments under the UN Framework Convention on Climate Change related to a significant
increase in climate finance from all sources to support developing countries [3].

Rationale

The WHO describes air pollution as an invisible killer according to the WHQO, nine out of ten
people breathe contaminated air, leading to an estimated 7 million deaths as a result of indoor and
outdoor air exposure. Air pollution is one of the leading drivers of non-communicable diseases, being
responsible for 29% of all adult deaths related to lung cancer, 25% deaths due to heart disease, 43%
due to chronic obstructive pulmonary disease, and 24% related to other conditions of the heart.
Within the past decades, land and forest fires have episodically transferred smoke across national
borders in Southeast Asia [4,5]. Malaysia is a country with lush landscapes in all its regions and faces
recurring episodes of air pollution during the dry seasons, largely from transboundary land and
forest fire-related haze events originating from neighboring countries. It is, therefore, a place where
the onset of deterioration in air quality is an issue interlinked with climate change. The resultant
hazardous air quality affects not only public health and ecosystems but also economic sectors. While
the Malaysian government has put in place certain measures to solve this problem, challenges still
abound [6-8].

Air pollution is an important environmental concern that is closely related to SDG 13, which
deals with Climate Action. SDG 13 plays a vital role in the concerted efforts being made globally in
order to address climate change and its far-reaching ramifications. The goal, as set by the United
Nations, realizes the very far-reaching consequences of climate change on different aspects of human
life and thus requires immediate action. Under SDG 13, the aim is to mobilize global activities to
reduce greenhouse gas emissions, enhance adaptive capacity, and increase resilience to climate-
related hazards [9,10]. It recognizes the interrelationship between socioeconomic stability,
environmental sustainability, and the well-being of present and future generations. Poor air quality
does not only mean a threat to human health but is also linked with climate change, as it usually
results from industrial emissions, vehicle pollution, and agricultural practices. Target 13.3: Improve
education, awareness-raising, and human and institutional capacity on climate change mitigation,
adaptation, impact reduction, and early warning. The target is so important in SDG 13[11].

2. Existing Solutions

In regard to that, the Malaysian government has developed different types of digital platforms
like websites and mobile apps in educating the masses regarding air pollution brought by haze. Some
outstanding projects are MyIPU, which is a mobile phone application, and APIMS, which is a website
aimed at helping citizens acquire air quality information during the hazy day’s crises [12,13].

2.1. MyIPU Application

Initiated by the Department of Environment Malaysia since 2017, this is a mobile application
called MyIPU, which receives real-time API from various CAQM stations across Malaysia. In this
context, it also offers current information on the extent of local pollution by using standardized health
categories on air quality. Salient features of the MyIPU include current API for the nearest location
readings, 24-hour API Trend Chart, and map view representing current reading from all CAQM
stations across Malaysia. The paper is also complete with announcements and newspaper clips that
outline air quality topics and have educational information on the Air Pollutant Index. However, this
app has several drawbacks, including an application that is rarely updated, a number of technical
bugs, crashes, and no default location setting, which is a great hassle for the users [14-16].

2.2. Air Pollutant Index Management System Website
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In 2018, the website APIMS was developed by the Ministry of Environment and Water, updating
live hourly API readings by cities or states targeted for desktop users, while MyIPU was its mobile
counterpart. APIMS features announcements, an hourly API table, and a map showing regional haze
situations. Nevertheless, this website is very limited because the announcement was publicly listed
to the latest of 2019, with the zoom function in the location map difficult to use by a senior, and also
no support function [17].

2.3. 2Addressing Current Challenges

The existing solutions, MyIPU and APIMS, are inefficient in a number of ways, for example,
limited awareness of haze incidents and the lack of two-way communication between the
government and the public. To this end, a new program is currently being developed: HazeAlert.
This would be able to provide current updates and enable user feedback. This program can be
envisioned as supporting SDG 13, Climate Action, through education of the public with regard to the
risks related to haze and providing tools for user engagement. [18-22].

2.4. HazeAlert: The Complete Solution

HazeAlert is a computer program that addresses air pollution, particularly haze, in support of
SDG 13. The system will update in real time, while educating and engaging users through user-
driven reporting. Supporting government administrators and public users alike, it ensures strong
information governance while enabling active participation by individuals in efforts to improve air
quality [23-26].

Key features of HazeAlert include:

1.  Announcements: This feature will enable the real-time dissemination of critical haze updates,
warnings, and active measures internally to government and public users. It allows
administrators to create, edit, or remove announcements that keep the public informed of urgent
matters.

2. FAQs: The page holds some accredited information that de-mystifies haze by addressing
frequently asked questions and sheds light on the implications brought about by haze. It helps
users make informed decisions by explaining concepts, impacts, and guidelines for safety.

3. User Reports: This page lets users contribute real-time data on any climate-related incident or
observation. It fosters community engagement through which users can add, view, and remove
reports regarding experiences related to haze and air pollution.

4.  API Readings: This critical feature updates air quality based on location. This provides users
with an opportunity to keep track of current API readings in their vicinity for proper awareness
of the level of air quality.

5. User Profile: It allows users to make and manage their profile, view activities, and air quality
reports. This will also help the government understand the demography of users to target public
health more effectively.

HazeAlert tries to fill the gaps in the existing solutions and improve public awareness,
involvement, and response to haze-related air pollution. With a combination of real-time data, user
engagement, and educational resources, it truly empowers users to act in the light of air pollution
and climate change challenges [27-29].

This air pollution effects industries, smart systems [30-33], Air and road traffic [34-38], health
and safety [39,40] as well. 3.0 Proposed Methodology

3.1. Application Design Considerations

Development of HazeAlert pays great importance to the creation of an intuitive interface that is
user-friendly. In every application, accessibility will determine how easily one can use the software;
thus, it is a very major success factor in applications. The simplicity and clarity of the application
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design are necessary to avoid confusion in the design. The application should guide the user through
clear pathways to perform some kind of task without lengthy user manuals or any previous
knowledge of the system. The UI design needs to anticipate what users need and then make those
options highly accessible; it should be intuitive and self-explanatory on all its interactive elements
[41].

3.1. Outputs Design

Outputs included in HazeAlert have been crafted to walk the user through the application with
ease and clarity. At the opening of the program, the user has obvious choices of logging in,
registering, or signing in as a guest. These are presented with short instructions, such as “Press x to
[perform action],” to eliminate any confusion. The system is designed in a way that its main output
functionality lets the user know their choices at any given time, corresponding to numbers associated
with particular actions. It is also inclusive of the program view functions whereby the user selects
some certain tasks or pages. Examples are “View Readings Page”. Certainly, there should be
consistency in a very clear method of interaction that will limit the user from confusion; thereby,
carrying out simple activities such as viewing air quality data would not need extra guidance.

The above example has two different scenes where the mentioned concept is followed. When
the program starts, three different options appear before the user in which he or she can either login,
register or sign in as a guest. They are explicitly highlighted, and sub-commands are also there
explaining to press x to perform some action. This makes sure that the user not only knows what
options are available to be performed but how to perform those also.

Below these options, the user is presented with the view functions. In this case, the user is still
presented with options of actions that can be done such as “View Readings Page,” including the input
they are supposed to provide. These instructions are considerably more subtle compared to the first
set of options, but it is assumed that the user has grasped the general input mechanism of the
program: entering the corresponding option number into the console. This approach reduces the
likelihood that a user will be confused about what actions are available, let alone how to perform
them.

Error Handling and Input Validation

The most important thing in design would be keeping the application robust and working even
under different users’ mistakes. Since the program will be designed as a command-line interface, the
user can get an opportunity to enter all sorts of values. Yet, invalid inputs or actions that might have
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been unforeseen by a developer stand a good chance of driving the application either to misbehave
or crash. With the event of such risk, the program has implemented an effective error handling via
Try...Catch mechanism to capture and handle any exceptions that come up, thereby ensuring that,
even when there are mistakes, the smooth running of the program is continued.

Applying Try...Catch for Error Handling

The program uses Try...Catch blocks to prevent crashes of the application in case of incorrect
user inputs. For example, a user may be prompted to select an option by typing in a number-for
example, 1, 2, or 3-whereby the program should check any exceptions using a Try...Catch statement.
If the user inputs anything other than an integer-a string or special character-the program catches the
thrown Input Mismatch Exception and displays a custom error message, such as “Invalid input.
Please enter an integer value,” without terminating. This allows the user to recover from the mistake
and continue interactively using the program.

The Try...Catch mechanism further prevents the presentation of the user with complicated error
messages that might perplex them. By catching the errors and presenting clear, tailored messages,
the program improves user experience and minimizes frustrations.

An example of this can be seen at the very beginning of the program where the user is prompted
to select an option to sign in.

Input Validation

Input validation in programming is an essential procedure that shows the data that a user is
going to input is reasonable, and it is within the usual parameters. In HazeAlert, the input validations
avoid invalid data so as to reduce unexpected results or the crashing of an application. A number of
validations of inputs are carried out by the HazeAlert app, including type, presence, and range, for
them to fit into the necessary criteria.

Range checking

Range checking means making sure user inputs fall into a specified set of values. For example,
the program menu asks a user to select any one option from seven different options; each option
corresponded to some actions. Similarly, in this, the number must be in the acceptable range between
1 and 7. Any digit other than a number within that range dismisses it, and it bounces the input
prompting for the choice of a correct number. Thus, preventing any type of invalid choice chosen by
the user because this may cripple how this program functions.

Check in length
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The inputs for which the length of entered data is of essence already have their length checks.
For instance, when a user creates an account, he/she needs to provide a password; the minimum
length of such a password is 8 characters. If the user provides a short password, say “123,” then the
program asks for a valid password from the user. This would ensure that only valid and correctly
formatted inputs are accepted, which would help avoid length-related input errors altogether.

The example here shows the attempt of the user to create an account with the username
“username Test” and, correspondingly, he types in the password “123.” However, since the length
of the password is only 3 characters, the program denies it and requires the user to enter a password
that would have at least 8 characters.

Intuitive design, understandable outputs, and strong error handling practices are some of the
areas in which HazeAlert concentrates to make the system more user-friendly. The use of Try...Catch
for error handling and a strict validation mechanism at the inputs ensures that the application
remains operational and robust in case of erroneous input by users. The systematic approach to input
validation by means of range and length checks further provides assurance that the input supplied
by users would be valid and appropriate, hence limiting unexpected behavior. This therefore ensures
that HazeAlert is effectively used in terms of educating the public on issues about air pollution and
haze, while at the same time keeping its usability and user experience high.

4.0. Experimental Results for HazeAlert Application
4.1. General
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By default, the application opens to a sign-in page for the user upon loading. The user can
either sign in, create an account, or use the app as a guest. This is where the magic begins in
terms of making the app accessible and easy to use from the very beginning. These options
could be reviewed in functionality as per the following:

Welcome to the Air Readings Application. Please select an option to sign in.

Press 1 to log in

Press 2 to register an account

Press 3 to sign in as a guest

Login: This requires the correct Username and Password to be filled in for entering the
application, which worked well and as expected. If wrong credentials were inserted, there came
appropriate error messages.

Registration: A new user needs to enter their Username, Password, Email, Phone number, and
City. The process was smooth and there was efficient error validation - not every form had incomplete
or wrongly input data, valid phone number format was requested upon an error.

Guest Mode: This is the ability to view all Readings, Announcements, Reports, and FAQ sections
but not modify or post reports as a guest. This was an explicit, limited user option for the ease of a
user who does not want to create an account.

Please enter a valid username:

Username accepted.

Pl e enter a valid password:

sword accepted.
Your account is almost complete. Next, please answer the following qguestions.

e enter your

Please enter your contact number:

P1 e enter your city:

Your account has heen successfully created. Welcome to the app user

2. Main Page

After logging in or using the guest mode, a user is brought to the main page, where he or she
can interact with various sections of an application. The following functionalities were tested:

Profile Management: The profile option allows users to view, edit, or delete their profile
information. When the main menu option '1” was selected, the user could update his details or delete
his profile without problems.
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What would you like to view?

View Profile Options (1)

View Reading:s

View Announ

View User Reports Page
View FAQ (5)

Search (6)

Log Out and Close App (7)

Access to FAQs: Upon clicking '5” from the main menu, the FAQ section opened successfully,
showing answers to some of the frequently asked questions about haze and even the application
itself. This feature helped enhance the user experience by offering immediate support.

Search Function: Users were allowed to search for announcements by entering '6’. It works as
intended: results related to the keyword entered appeared on screen, greatly enhancing the ease with
which a specific announcement was accessed.

Log out and Exit: The application had an option to “Log Out” that could be selected just by
pressing '7’. It took the application to the default login screen; hence the user session was closed
appropriately.

4.2. User Features

From the main page, the user has several options to interact with the content of the application.
The following results were obtained:

Announcement Page: The user could see the Announcement Page on the main page by entering
’3’, which would display the latest announcements made by the admin. The display was clear, with
each announcement clearly distinguished, providing users with important updates on air quality and
related issues.

View/Add Reports: A user could also view or add a report by inputting "4’. With this, the system
would have given users a facility to report upon incident visibility observation as their contribution
towards observing the current haze situation status.

Response upon entering showed confirmation validation that assures that submitted reports were
the proper format immediately acting on the prompt from a user.

You are not an admin us u can only view the announcements.

1. Public Health Advisory: Elevated Air Pollution Levels Detected

2. Air Quality Alert: Poor Air Conditions Forecasted

3. Community Action Needed: Combatting Air Pollution

4. Air Quality Improvement Efforts Underway

5. Environmental Awareness Workshop: Understanding Air Pollution

4.3. Admin Features

Admin users have more capabilities than regular users, such as managing content within the
application. The following features were tested and worked as expected:

View/Edit/Delete/ Add Announcements: The admin user can manage the announcements through
the Announcement Page by selecting '3’. They were able to create, modify, delete, and view
announcements successfully. The interface was intuitive, thus allowing admins to maintain current
and relevant information without difficulty.

Show/Edit/Delete/ Add Reports: This is the option to manage reports posted by users in which an
admin user can select ‘4. This allowed for the required moderation of user-generated content,
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ensuring that only high-quality, relevant information was published on the app. Without errors, the
interface was clear, presenting options with respect to the disposition of the reports.

From the experimental results on the HazeAlert application, it follows that the system works
seamlessly and that all key features work exactly as expected. It will also ensure that user input is
validated and processed correctly for easy navigation and data integrity. The application segregates
users/admins well, hence giving the right kind of access and usage to each of them. Overall, the app
meets its design goals of providing accessible, clear, and user-friendly features to both the general
public and administrators. The implementation of error handling and input validation ensures
stability and reliability for users.

6. Conclusion and Result

This research work in Java-based programming encompasses all aspects of environmental
concerns about haze. Relating HazeAlert to the Sustainable Development Goal 13 puts in focus how
important the tracking and recording of environmental irregularities is in promoting knowledge and
understanding of haze and air quality. The thirteenth Sustainable Development Goal has been widely
regarded as a global framework for addressing the serious problem of climate change. This means
that immediate remedies should be taken, along with giant strides towards reversing its negative
effects. It is for this reason that HazeAlert has strategically embarked on SDG 13 by addressing air
quality and haze, two of the very important aspects of climate action. Apart from monitoring and
reporting environmental issues, the program is very active in supporting the overall objective of
raising awareness and a sense of responsibility among citizens. HazeAlert is an educative tool with
features such as real-time announcements, Frequently Asked Question repositories, and accurate API
readings through customized user profiles, furthering the tenants of SDG 13 on raising climate
awareness. HazeAlert is a reflection of the greater climate change agenda that SDG 13 represents;
thus, it allows users to report instances and contribute to a collective effort in tackling environmental
concerns.

HazeAlert is an important tool for the achievement of Sustainable Development Goal 13 on
Climate Action in the Malaysian context. Malaysia, an area often concerned with haze-related issues,
will greatly benefit from the potentiality of HazeAlert as an early warning system. This program
helps people and communities take precautions by providing real-time information on air quality,
aligned with the core of SDG 13 to enhance resilience to climate-related hazards. Additionally, the
reporting feature in HazeAlert provides an avenue for community involvement and creates more
informative crowdsourced data to drive policy decisions and intervention strategies. The air quality
readings and frequently asked questions that this program encourages public knowledge and
understanding of environmental issues address an essential part of SDG 13. By partnering with
environmental non-governmental organizations, advocating evidence-based policies, and working
together with government agencies, HazeAlert can actually play a crucial role in Malaysia’s climate
action agenda, underpinning its importance in the country’s pursuit of sustainable development
goals.

Benefits of HazeAlert

Beyond the fact that HazeAlert provides its users with beneficial curative benefits, the initiative
also contributes immensely to the better education and sensitization of people in realizing the
imperatives of SDG 13. By delivering timely and real-time environmental conditions and air quality
through this program, users themselves are engaged in understanding the short-term impacts that
climate change imposes. Education tools in HazeAlert develop a sense of mutual responsibility by
taking part in group actions that contribute toward climate action through community outreach and
the reporting of environmental problems. Users who engage with HazeAlert regularly are not only
empowered through better decision-making regarding their immediate surroundings but also
emerge as climate ambassadors, relating their efforts to the larger objectives of SDG 13. It is this
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Snowballing effect of increasing awareness and usefulness that underlines the pivotal role played by
HazeAlert in promoting sustainable behavior and furthering the global climate action agenda.

Development Process

It took 2.5 months for seven committed programmers to develop HazeAlert in a structured
manner. After discussing and brainstorming over the development of the concept of this project, the
team did some deep research on SDG 13 so that the goals of the program were aligned with the
climate action agenda. In the development phase, there were many discussions to help improve
concepts and explain the overall complexity of the HazeAlerts. It could be envisaged that the
experimentation with varied code implementation and challenges, the iterative processes of
improving and optimization of the program, would pose the biggest challenges that the team
encountered. Every single programmer put his maximum effort to the work continuously committed
to the functionality and quality of the prototype.

Knowledge Gained

In addition to the core lessons learned about collaboration, problem-solving, critical thinking,
and debugging, the development of HazeAlert provided valuable insight into a number of other key
aspects of the software development process. The main understanding developed through this
experience is that communication has to be effective; team members have to present themselves in
an easy-to-understand manner so as to ensure that project goals, coding standards, and problem-
solving techniques are realized by all. As the team worked around the project timeline, time
management skills became more evident. Meeting deadlines efficiently required careful planning,
prioritization, and flexibility. Because both coding and debugging are iterative, they foster
persistence and patience through which the group starts to view any obstacles as no failure but great
opportunities for growing and refining. This experience showed me the emphasis on user-centered
design and inspired the team to continuously explore ways in which the features could be improved
based on user input. This has been such an amazing team to grow with, through so many experiences
that provided them with a wide comprehension of what the successful development of software
means: collaborative, adaptable, and user-oriented, apart from technical ability.

Recommendations

Data visualization in HazeAlert is one of the challenges that were identified from the
development process. Presently, the application does not provide a means of visualization for air
quality data, which even increases user experience in accessing and making sense of the API readings.
Probably, utilizing 3D arrays for display for more complex data is one probable avenue to meet this
challenge. By using 3D arrays, the application should be able to present the user with a more realistic
and user-friendly time-space variation in air quality conditions. In particular, this will make it easier
for the user to identify patterns, trends, and anomalies in air quality. Such interactive visualizations
of this type may further enhance the user experience by dynamically enabling the exploration of the
readings. These will be upgrades that prove HazeAlert to be stronger in its effectiveness to raise
environmental awareness and inspire the community to action by showing the rising importance of
visualization for user engagement and comprehension of the data. Improving the model of the
Frequently Asked Questions section in HazeAlert comprises the second likely enhancement. Today,
traditional static-style FAQs stand the risk of featuring outdated or incomplete information. One
strategic way of overcoming this challenge would be to rework the FAQs into a dynamic and
adaptive system. An intuitive feedback mechanism will be inbuilt for users to suggest new ideas and
questions, ensuring a participatory and iterative process for its continuous improvement. The set of
FAQs will continuously be revised for their relevance and accuracy from time to time, considering
comments and newly identified environmental concerns expressed by the users.

One direction that may be taken with HazeAlert could be an improvement in accessibility issues
presented by its computer-based nature. Since all people do not have personal computers, the use of
a cell phone application might be a very key development. HazeAlert is rendered more accessible
and user-friendly with the development into software compatible with tablet and smartphone access.
This means that anyone can have contact with it at any instance, regardless of how frequently one
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has access to a computer. By allowing users to access immediate environmental information while
on the move, this mobile adaptation enhances the program’s utility,

while also increasing its user base. Push notifications can be included in the app to ensure users
receive timely updates concerning environmental conditions and air quality. Besides, an intuitively
designed app might make it easier for users to engage in views such as incident reporting or curated
readings, which would promote a wider and smoother usage of the capabilities of HazeAlert.
Generally speaking, moving to a mobile application would greatly expand the audience and
influence of the program, something that would fall in line with the main objective of encouraging
environmental consciousness and enabling user involvement in climate action.

Future Works

Predicting the future of Haze Alert’s impacts depicts a very bright path, which comes with more
accessibility, interaction on the user’s end, and impact toward the environmental cause. The
envisioned mobile application would create capabilities to democratize access to real-time
environmental information across more barriers in computer access. This strategic shift is foreseen to
increase the usage of HazeAlert and ensure that people from all walks of life can easily access critical
air quality information anywhere, anytime. Therefore, it is envisioned that there will be heightened
user engagement, leading to more comprehensive reporting of environmental events and increased
active participation in climate change activities. HazeAlert is working towards a future where the
application constitutes the driving force for informed decision-making, collective actions, and
sustainable practices toward becoming a better and more ecologically sensitive community. In
essence, the forecasted outputs at the far end constitute HazeAlert as one energetic and robust tool
to actively contribute much towards a healthy and greener Earth worldwide.
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Figure 1. API Reading Table of the region haze Situation in October 2023 [2].
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Target Action
13.1 Strengthen resilience and adaptive capacity
13.2 Integrate climate change measures into
national policies, strategies and planning
13.3 Improve education, awareness-raising and
human and institutional capacity
13.A Fully operationalise the Green Climate Fund
through its capitalisation (USD 100
billion/year)
13.B Support least developed countries, small

island developing States, including focusing
on women, youth and local and marginalised
communities

Source: Adapted from https://sustainabledevelopment.un.org/sdg13

4 g . ) : . i i . ) g
Acknowledging that the United Nations Framework Convention on Climate Change (UNFCCC) is the primary international, intergovernmental
forum for negotiating the global response to climate change.

Figure 2. SDG 13 Targets and Their Possible Impacts[9].

API category and  Number of Mean Mean PMyo”* Mean inpatient cases (per
scale observations® API” (ng/m?) 10,000 persons)”
Good (0-50) 5282 40.23 39.21 0.276

Upper Moderate 4422 58.49 63.43 0.303

(51-75)

Lower Moderate 425 83.60 111.63 0.309

(76-100)

Unhealthy (101- 90 118.5 177.07 0.340

200)

Very Unhealthy 7 241.9 390 0.349

(201-300)

Hazardous (above 13 352.6 426 0.318

300)

Overall 10,239 54.6 511 0.289

Source: *Calculated from raw data (DOE and Ministry of Health, Malaysia), sampled public hospitals
only. APl is Air Pollution Index.

Figure 3. Inpatient rates across API categories (all years)[13].
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N Min Max Mean Std.
deviation
Statistic Statistic Statistic Statistic Std. Statistic
error
Normal Total cases per 10,000 2384 0.00 1.14 0.265 0.004 0.219
days persons
API 2384 18.00 75.00 49.767 0.245 11.984
PMig 2384 13.00 166.00 51.656 0.377 18.411
Haze Total cases per 10,000 171 0.00 1.04 0.310 0.016 0.218
episodes persons
API 171 76.00 519.00 121 5.932 77575
PMp 171 58.00 614.00 168 8.391 109.722

Source: Calculated from raw data (DOE and Ministry of Health, Malaysia), sampled public hospitals

only.

Figure 4. Comparison of mean inpatient rates during normal days and haze episodes for year 2005.[13].

Pollutant

Injury Determinants

Tissue Affected

Sulfur dioxide

Nitrogen dioxide
Ozone

Carbon monoxide

Particulate matter (PMyq,
PMs s, PMg3)

Highly soluble

Less soluble (nitrogen dioxide and

ozone are irritating)

Size, structure, and composition

determine toxicity

Upper airway and skin damage

Deeper lung penetration
Bronchial and bronchiolar injury

Carbon monoxide: tissue hypoxia

Large particles: mucous
membranes, upper airways
Small particles: bronchioles and
alveoli

Ultrafine particles: systemic

tissue reactions

PMg 1= particulate matter with an aerodynamic diameter< 0.1 um; PM- 5= particulate matter with an

aerodynamic diameter< 2.5 pum; PMg= particulate matter with an aerodynamic diameter< 10 pm.

Figure 5. Different Types of Air Pollution Damage Tissue [16].
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Figure 6. Trend of daily inpatient rates for the month of August, 2005.[13].
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Figure 7. Spatial variations of annual-averaged PM10 concentration (pg/m3) at five DOE monitoring stations in
the Klang Valley; Klang, Shah Alam, Petaling Jaya, Cheras and Kajang station from 2000 to (9 [17].
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Figure 8. Spatial distribution of population density in six districts of the Klang Valley: Klang, Petaling, Kuala
Lumpur, Gombak, Hulu Langat and Sepang from 2000 to 2009[17].
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Figure 9. Proportion (%) of adverse physical health experienced (%) during daily commute and haze days.
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Figure 11. Hourly solar irradiation level during a normal day and during a hazy period.


https://doi.org/10.20944/preprints202501.0485.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 7 January 2025 d0i:10.20944/preprints202501.0485.v1

APIMS | Air Pollutant Index Management System Download MylPU now in

Annocuncement | API Table [Hourly] | User Manual |

P . Surat Th: Thailand 3
> Regional Haze Situation 5 = - 1 ﬂ

Sulu Sea

Zam|
iy
2
« ndak
BandaAceh - u& Kuala Q Z G i
& ﬁlengwnu ;
Sempoma
e
Celebd
Sea
Indian <
Ocean ©
L
N
8-
o
<@, ndog: Pontianak Samannda
i ’ = B Palu
Padangg: P
® Jambi ) 2
.7 o
Kanmata Makessar
& Strait Steait
” Mamuju = o
i 3 » o)
Region: Malaysia Total Stations: 68 e : a
GOOD MODERATE UNHEALTHY VERY UNHEALTHY HAZARDOUS API Not Available @
050 51100 101-200 201-300 Above 300
Makassar
i =
(s @ 1 [o] A 2 :
. - - . - i INDON
Station(s) Station(s) Station(s) Station(s) Station(s) Station(s) L Garmin, FAO, NOAA, USGS

Figure 12. Region haze Situation at October 2023[2].

Figure 13. Petronas tower covered by haze in Kuala Lumpur city, Malaysia. Malaysia is hit by haze from forest
fires that came from Indonesia Borneo island and Sumatra. Many forest areas and palm oil concessions in
Indonesia were burned this year including the concession belonging to Malaysian and Singaporean
companies.[7].
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Policy and implementation issues:
Collaboration among actors and
sustainable finance facilitate action but

still require attention

SDGs 5, 10, 16, 17
necessary for
effective policies
and actions on the

Reduced climate change and SE-
system strengthened due to forest

ground
mitigation and adaptation actions

Forests ﬁ
SDG 13: Take urgent action to 0 "
combat climate change and its +/- Ecosystem Contribute to other
impacts services SDGs: 1, 2, 6, 14,

15, which then
People Socioecological system further strengthen

the SE- system
Mitigation and adaptation effects

Figure 15. SDG 13: Take action to combat climate change [9].

Figure 16. Relationships among social, environmental and economic sustainability [11].
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