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Abstract: This research identifies the requirement used to visualize Air Pollution Index in
Malaysia (ApiMAS). Air pollution is a worldwide issue in the area of environment and
health, especially in developing countries, which calls for crucial part of governments to
implement solutions to solve air quality issues. Most people are unaware and not alert of
particle pollution levels that can affect their health. When pollution information is
incompatible, the lack of information sharing causes difficulties to the people. This
research focuses on the on-site of Kuala Lumpur. Data visualization is most suitable for
researchers to analyze, discover, and monitor performance through graphs, charts, or
pictographs that can represent the data for information virtualization. The Cross-Industry
Standard Process for Data Mining (CRISP-DM) model which is used as the methodology
has four phases including business understanding, data understanding, data preparation,
and modelling. This research output is an interactive design dashboard for information
visualization that is necessary for researchers, public users, and technologists. In
conclusion, interactive dashboard ApiMAS may assist its users with prolific knowledge
provided in the dashboard.
Keywords: Air pollution index; ApiMAS, data visualization, information visualization,
interactive design, dashboard.
1. INTRODUCTION
The requirement of human health is clean air and continuous life. The increase cases of
air pollution give out threat to human health. World Health Organization (WHO) [1]
mentioned that in the valuation of illnesses due to air pollution, more than 2 million
premature deaths that happened each year were contributed by the effects from outdoor and
indoor air pollution caused by burning of solid fuels in the city. Statistics show that
significant number of disease problems also emerged in developing countries.
According to the Department of Environment in Malaysia in 2019, the air pollutant
index (API) system can trace and recognize many types of air pollutants that could be
harmful to human health. As stated by WHO, in the year 2016, ninety-seven percent (97%) of

100

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260

Volume 08, Issue 02, 2021

cities in low and middle-income level countries with more than 100,000 inhabitants did not
meet the air quality requirements as recommended by the organization. However, for highincome level countries, the percentage was about forty-nine percent (49%).
Therefore, the crucial part is for the government to implement the solution regarding air
quality status. Air pollution can affect the breathing system, cause sore eyes, and irritation to
the skin. However, due to the industrial revolution and increment in the usage of
transportation which causes more pollution, this situation leads to temperature change which
eventually precipitate global warming. Thus, it is a significant responsibility to understand
the status of air pollution to enable the decision making or construction of action plan to
reduce air pollution. Another problem that arised was for the researchers to determine the
main factors contributing to the air pollutions. Data collection is incompatible whereby lack
of information sharing between agencies can cause difficulties for public to access any
environmental information. Air pollution data are currently collected by relevant agencies,
but the data are not made visible to the public users.
Data visualization, in general, reveals the effort to aid people in understanding the
significance of data by placing it in a visual context [2] [3]. Patterns, trends, and correlation
that could go under the radar in text-based data can be easily revealed and identified with data
visualization. Data visualization is a presentation technique of quantitative information in an
infographic arrangement which makes thoughtful information that is a lot easier to
comprehend in order to make a better decision [4], [5], [6], [7]. It is the use of human natural
talents to enrich data processing and organization proficiency. Its main goal is to distill large
datasets into visual graphics to allow an easy understanding of complex relationships within
the data [8]. In data visualization, a dashboard will be developed on uppermost of the page so
that information can be presented clearly and efficiently with various types of graphs and
maps [9]. In the process of visualization, many type of patterns can be identified. The patterns
help in understanding comparisons, making connections, and drawing conclusion from the
datasets [10]. According to [2], it assists a user’s understanding of the data and makes it
easier to analyses them. It is the transferal of non-concrete data using collaborative visual
interfaces. It also focuses on the development of approaches for transmission information in
intuitive ways. Information visualization is used to increase people's awareness of conceptual
information to visualize interactive data.
This research presents an interactive dashboard for information visualization on the Air
Pollution Index in Malaysia (ApiMAS). To accomplish the research, the Cross-Industry
Standard Process for Data Mining (CRISP-DM) model is used as the methodology. This
research aims to determine an interactive dashboard for information visualization on the
ApiMAS. This interactive dashboard for information visualization on ApiMAS is hoped to
assist its users with prolific knowledge provided in the dashboard.
2. MATERIAL METHOD
Dashboard is a platform to communicate critical information to the target audience in the
way they can understand and delivers the need for the information. Dashboard can focus on
displaying operational and analytical data that are typically aimed to help decision makers,
and the most important part is to make target users understand to what and why something
happened. Also, the same information on the dashboard can assist the users to implement
appropriate changes. Data are visualized on a dashboard in many ways such as bar charts,
line charts, and others that can be used to track and monitor through visual representations.
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A. Review of Existing Dashboard
This section compares existing dashboard that relates to visualization on air pollution
index such as AQI India, AirNow and Sciencemag.
A. AQI India is a website that presents the visualization of the output on the air quality
index in India and displays it in a dashboard. It utilizes a table to represent the data of air
quality of each state and relate with the parameter of air pollutants PM2.5 and PM10. Other
information such as humidity, temperature, as well as noise data for the location are also
displayed in the table. The table is one of the techniques of data visualization that is easy and
clear to understand which allows the users to interpret, check and update the air pollution
status in their areas. AQI India dashboard is shown in Figure 1.

Figure 1: AQI India – Dashboard for air quality status
AirNow is a dashboard that monitors the real-time air quality status in Kansas, United
States. It also presents the visualization interactively in a map-based that covers the area of
each state. It utilizes the indicator that can represent the level of air quality status for the user
to understand the current level of air pollution in a simple manner. The data are also sorted
according to zip codes and states. AirNow dashboard is shown in Figure 2.

Figure 2: AirNow – Dashboard for Air Quality Index in the United States
Sciencemag is a dashboard that visualizes the world in map based. It is interactive in
terms of the graphics and methods to visualize the earth. It displays the air quality index of
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the major cities in the world. The interactive map also shows the wind patterns and displays
color-coded concentrations of PM2.5- airborne of particulate matter less than 2.5 microns in
diameter. The Sciencemag dashboard is shown in Figure 3.

Figure 3: Sciencemag – Dashboard for Air Quality Index in AirVisual Earth
B. Review of Existing Dashboard
According to the Department of Environment in Malaysia (2019), air pollutant index
(API) is recognized to deliver simple, and understandable information to users on air
pollution. Malaysian air contaminants include ozone (O3), carbon monoxide (CO), nitrogen
dioxide (NO2), sulphur dioxide (SO2), and particulate matter of less than 10 microns (PM10).
The Malaysian API system closely follows the Pollutant Standard Index (PSI) developed by
the United States Environmental Protection Agency (US-EPA)1.The air pollutant index scale
and terms used in describing the air quality levels are shown in Figure 4.

Figure 4: Levels of Air Quality Index
C. Cross-Industry Standard Process for Data Mining (CRISP-DM)
This research adopts the Cross-Industry Standard Process for Data Mining (CRISP-DM)
model for data analytics techniques and visualization techniques [11]. The methodology is a
crucial part to start the research in order to complete it in time and prevent project delays due
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to the problems that can occur. According to [12], the data mining process helps to identify
business issues in data mining activities, suggests suitable data processing and methods, as
well as including documentation support in detail. This methodology carries out the data
analytic process to analyze the data. The main reason this methodology is chosen is because it
is based on the practical, and real-world experience of how people conduct data mining
projects. Initially, this approach consists of six stages. However, this research is only carried
out until the modeling phases due to this research necessity, which includes the creation of an
interactive dashboard for data visualization to be revised in this part.
Business Understanding It determines the understanding of the project's
objectives and requirements needed to convert the information into a data mining problem
statement, initial literature review and design to achieve the goals. It is vital to conduct
preliminary studies on the air pollution index to analyze the data.
Data Understanding - This stage is defined as collection of raw data and to proceed
with activities such as to identify data quality problems. Next is to discover the first
perceptions into data or to detect interesting subsets to form a relationship for unseen
information. According to [10], this phase starts with collecting data and activities to attain
more understandable data, to identify data quality problems, to discover all possible outcomes
in data, and to detect some exciting subsets of data. Air pollution index (API) datasets must
be retrieved by sending emails to get permission to apply the data and setting appointment to
interview the expert. The data are obtained from The Department of Environment (DOE) in
Malaysia [13] and Portal Data Terbuka Sektor Awam (MAMPU).
Data Preparation Data preparation covers all actions to conduct the ultimate
dataset from raw data, which is unstructured data. Tasks can include a table, record, and
attribute selection as well as cleaning of data for modeling tools. Selected analysis techniques
such as clean subsets of data, insert to the missing value or remove.
Modelling Several modelling techniques are designed and applied for the same
data-mining type. Parameters correlate to the optimal values. Some of the methods have
specific requirements. This project utilizes descriptive analysis which is a fundamental part of
the statistical method that can show exact interpretation for all parameters of the air pollutant
index. This research focuses on basic descriptive such as mean, median, mod, and maximum
based on average air pollution index starting from year 2015 until 2018. The cluster analysis
is used to establish the characteristics of each air pollutant. It also creates a relationship from
large samples and makes a summary out of it. This technique is also applied to identify air
pollution index patterns from 2015 until 2018. Figure 5 shows the steps of the CRISP-DM
process for ApiMAS.
D. CRISP-DM Method Modelling
Modelling the data refers to techniques used to communicate insights from data through
visual representation. By plotting the various features in the air pollution index dataset, the
purpose is to find any relationships and correlations between them and other datasets. Figure
6, Figure 7, and Figure 8 show the example of the data visualization.
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Figure 5: Cross Industry Standard Process for Data Mining (CRISP-DM) Model

Figure 6: Visualization of Air Pollution Index by Features in Data and Heat Map

Figure 7: Visualization of Air Pollution Index by Features in Dataset and Heat Map Area in
Kuala Lumpur
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Figure 8: Visualization of Air Pollution Index by Features in Dataset
3. MATERIAL METHOD
The results of the research is a prototype of the ApiMAS interactive dashboard. The
dashboard is able to offer supporting information that can compare and monitor varieties of
data simultaneously [4]. Developing the dashboard is a crucial process to ensure that it aligns
with all requirements. This section discusses the dashboard design that had been tested for
user acceptance.
A. Interactive Dashboard ApiMAS
The dashboard presents the overall trend of Air Pollution Index (API) in Kuala Lumpur
from 2015 until 2018. Based on Figure 9, the API shows a downward trend with a significant
decrease in API between 2015 until 2018. The highest API was in 2015, where the value was
199 which shows unhealthy status. In 2016 to 2018, the API values were 95, 62 and 63
respectively, and the status of air pollution was moderate. Air pollution develops mainly from
transportation (vehicles), industrial emissions, and open burning sources [14]. Among these
sources, transportation contributes the most to air pollution. Malaysia had gone through lousy
air pollution such as severe haze mostly caused by forest fires in Indonesia that released
harmful pollutants in September until October 2015 [15]. This annual air pollution left
tremendous impacts on the environment, socioeconomic and health issues that have raised
concern among international political associate nations of the Association of Southeast Asian
Nations (ASEAN).
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Figure 9: Trend of Air Pollution Index (API) in Kuala Lumpur

The ApiMAS dashboard also provides Map View of Industry in Kuala Lumpur. Figure
10 shows an overview of a map that marks the industrial area in Kuala Lumpur where users
can find the details and longitude of the industry.

Figure 10: Map Page
On top of that, users can view the information on each of the graph such as in Figure 11
that shows the causes of pollution which are SO2, particulate matter, NO2 and CO, as well as
the information on how this pollution can affect human health. While users hover over the
chart, the information will appear on each of the bar graphs.

Figure 11: Causes of Pollution Page
Figure 12 to Figure 14 show the information on factors that contribute to air pollution.
The users can also hover over the detail information on each of the bar graphs. Figure 12
shows the average rainfall as one of the air pollution factors between the years of 2013 to
2017. Meanwhile, Figure 13 shows vehicle usage as the main factor in year of 2015 to
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2018 while Figure 14 shows another factor which is population growth. Different pages
show the interactive graph and accurate information of population to users. The card
information is updated from the data and appears with the population value as well as growth
rate values.

Figure 12: Factors: Average Rainfall Page

Figure 13: Factors: Vehicle Usage

Figure 14: Factors: Population Growth
4. CONCLUSION
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The primary goal of this research is to design and develop interactive ApiMAS
dashboard that enables users in identifying which factors cause most of the air pollution with
the help of visualizations in the form of graphs. The information retrieved from the
visualization can assist users in their decision-making. Understanding and awareness among
the public users are more effective to help reduce the causes of air pollution. The technique
applied to develop interactive dashboard ApiMAS is data analytic technique that follows the
methodology of CRISP-DM model. All the chosen methods are briefly explained and figured.
The development can also provide a good platform to convey air pollution information to
public users. The user will be able to get hold of the data and information to be used as their
reference. It also allows the users to be more aware about air pollution in the future. During
the design phase, there are numerous elements and stages to be discovered and learned to
provide new interpretation and perspectives that can be applied in responsive web
application. As for future research, this area can be enhanced and expanded in depth.
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