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Abstract

Air pollution in Malaysia is largely attributed to motor vehicles and land transportation,
industrial activities and open burning. It has a hazardous effect on the public’s health and
the environment. This study focuses on the spatial analysis of carbon monoxide (CO) and
ozone (Os) concentrations trend in Klang Valley stations, specifically in Klang, Petaling
Jaya, Kajang, Shah Alam and Cheras from 2000 to 2009. The study used the Inverse
Distance Weighted (IDW) interpolation technique under the Geographic Information System
(GIS). This study found that the distribution pattern of CO spatial concentrations in the
Klang Valley is the highest concentration and reached 2.5 ppm, especially in Klang and
Petaling Jaya stations in 2002 and 2003. However, the annual concentration of Os recorded
in Klang, Petaling Jaya, Kajang, Shah Alam, and Cheras stations from 2004 to 2009 is
between 0.01 to 0.025 ppm. While air quality legislations have been introduced in Malaysia,
policies and regulations being established by the government, their enforcement is still
weak. Subsequently, air pollution is still a significant issue in Malaysia. Strong cooperation
between the government, stakeholders and the local community is important to promote
environmental sustainability and improve the community’s well-being.
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Analisis Polusi Udara Perkotaan dan Efektivitas Kebijakan Pengendalian Polusi
Udara di Malaysia: Studi Kasus di Lembah Klang, Malaysia

Abstrak

Polusi udara di Malaysia sebagian besar disebabkan oleh kendaraan bermotor dan
transportasi darat, kegiatan industri dan pembakaran terbuka. Ini memiliki efek berbahaya
pada kesehatan publik dan lingkungan. Penelitian ini berfokus pada analisis spasial trend
konsentrasi karbon monoksida (CO) dan ozon (O3) di stasiun Klang Valley, tepatnya di
Klang, Petaling Jaya, Kajang, Shah Alam dan Cheras dari tahun 2000 sampai 2009.
Penelitian menggunakan Inverse Distance Weighted (IDW) teknik interpolasi di bawah
Sistem Informasi Geografis (SIG). Penelitian ini menemukan bahwa pola sebaran
konsentrasi spasial CO di Lembah Klang merupakan konsentrasi tertinggi dan mencapai
2,5 ppm terutama di stasiun Klang dan Petaling Jaya pada tahun 2002 dan 2003. Namun
demikian, konsentrasi O3 tahunan tercatat di Klang, Petaling Jaya, Stasiun Kajang, Shah
Alam, dan Cheras dari 2004 hingga 2009 berkisar antara 0,01 hingga 0,025 ppm.
Meskipun undang-undang kualitas udara telah diperkenalkan di Malaysia, kebijakan dan
peraturan ditetapkan oleh pemerintah, penegakannya masih lemah. Selanjutnya polusi
udara masih menjadi masalah yang signifikan di Malaysia. Kerja sama yang kuat antara
pemerintah, pemangku kepentingan, dan masyarakat lokal penting untuk mendorong
kelestarian lingkungan dan meningkatkan kesejahteraan masyarakat.

Kata Kunci: Polusi udara; Sistem Informasi Geografis (SIG); Kebijakan Kualitas Udara;
Malaysia

AHanu3 3arpsasHeHus Bo3gyxa B ropogax v ach(heKTMBHOCTH NONUTUKN KOHTPONSA 3a
3arpasHeHueM Bo3gyxa B Manansuu: Tematuyeckoe uccnepoBatue B Jllembax Knanr,
Manaiaus

AHHOTaums

3arpsiaHeHe Bo3ayxa B Manaiiauu B 3HaYNTENBHOM CTENeH CBA3aHO C aBTOTPAHCNOPTOM
W Ha3eMHbIM  TPAHCMOPTOM, MPOMBILNEHHON  [EATENbHOCTBID WM OTKPbITBIM
CKWraHnem. 3To OMmacHo [Ns 3[0POBbS HACENeHUst W OKpyxalollei cpedbl. B atom
MCCefoBaHNM OCHOBHOE BHUMaHWE YAENSETCS NPOCTPAHCTBEHHOMY aHanuay TeHAEHLNM
KoHLeHTpaLwi okuck yrnepopa (CO) v osona (O 3) Ha ctaHumum Klang Valley, ocobeHHo B
Knaure, MetanuHr-[xas, Kapkare, LWax-Aname n Yepace ¢ 2000 no 2009 r. [JaHHoe
nccnepoBaHve npuMeHsieT
CrnaxusaHue ¢ Becom obpatHo MponopumoHansHeim Pacctosuio —— (IDW), meToga
wHTepnonsumm B Teorpacuyeckot  MHdopmaumonHon  Cucteme  (TUC). 1o
WCCnepoBaHWe  MOKasano, YTO  XapakTep  pacnpedeneHus  MpOCTPaHCTBEHHbIX
koHueHTpauuin CO B JlembBax KnaHr siBnsieTCsi HamBbICWIMM W JocTuran 2,5 yacteit Ha
MunmvoH (2,5 ppm), ocobeHHo Ha ctaHumsx Knaur u Metanuur-Oxas B 2002 u 2003
rogax. OpHako rogoBas koHueHTpaums Os, 3aperucTpupoBaHHas Ha CTaHumusx Knar,
Metanuur-Ixas, Kampkaxr, LWax-Anam un Yepac ¢ 2004 no 2009 rog, coctasnset ot 0,01
po 0,025 yacteit Ha MunnmuoH (2,5 ppm). HecmoTpst Ha 1o, 4to B Manaiiaum 6b1nu NpuHAT
3aKOHbl O KayecTBe BO3Ayxa, MNOMUTMKA UM  MOCTAHOBMEHWS  YCTaHABMMBAKOTCS
npaBuTenbCTBOM, MX cobniogeHne Bce ewwe octaetcs  cnabbiM. CnenoBatensHo,
3arpsisHeHNe  BO3dyxa  MO-NPEXHEMy  OCTAaeTCs  Cepbe3HoMm  npobrnemon B
Manainsuu. TeCHOe COTPYAHWYECTBO MEXOY NPaBUTENbCTBOM, 3aMHTEPECOBaHHbIMU
CTOPOHaMM M MeCTHbIM COOOLIECTBOM BaXHO ANA 00ecneyeHns KOSIOrM4ecKom
YCTONYMBOCTY M YIIyYLLEHNS BNarococTosHNs coobLLecTBa.

KnioueBble  cnoBa: 3arpsisHenne  Bo3ayxa; leorpacmyeckas  MHdopmaumoHHas
Cuctema (T'1C); MonuTuka kayecTBa Bo3ayxa; Manaiiaus
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A.INTRODUCTION

Malaysia is one of the developing countries in the world that
experiencing a serious urban air pollution problem. Various causative factors,
such as population growth and rapid economic activity, has contributed to
rapid urbanization. This situation is evident in the city centre, resulting in a
drastic change to the environment that brings health hazards to the local
community.

According to the Department of Environment (DOE), mobile sources,
specifically, motor vehicles are the dominant contributors to pollution between
1998 and 2014, compared to stationary sources such as industrial activities,
power generation and other sources. Concerning the pollutants emitted by
motor vehicles was found that they emit 1,996,256 metric tonnes of carbon
monoxide (CO); 449,895 metric tonnes of hydrocarbons (HC); 224,096 metric
tonnes of nitrogen dioxide (NOz2); 14,514 metric tonnes of sulfur dioxide (SOz)
and 4,121 metric tonnes suspended particulate matter less than 10 micrometres
(PM) in 2017 (DOE 2017, p. 112). This situation creates a serious air pollution
problem, especially in urban areas. People in these areas are exposed to high
levels of pollutants and significantly bringing harmful effects to their health.

Previous studies in Malaysia have concluded that urban air pollution is
significantly harmful to an individual’s health, as we inhale pollutants as we
breathe (Mabahwi et al., 2014, p. 6; Ling et al., 2010, p. 510 & 2012, p. 180).
According to the World Health Organization (WHO), complications caused by
air pollution accounted for 7.6 per cent of all deaths in all cases worldwide in
2016 (WHO 2016, p. 1-18). This condition is influenced by individual exposure
to pollutant concentrations and short- and long-term continuous exposure to
pollutants. The Ministry of Health (MOH) also confirmed that respiratory
diseases are one of the main causes of hospital admission with 10.35 percent
and the leading cause of deaths with 19.48 percent in 2011 (MOH, 2012, p. 5).

Therefore, this study is conducted to analyze Malaysia’s urban air
pollution by focusing on the Klang Valley, which has the country’s fastest
urbanization rate. The analysis of urban air pollution in the Klang Valley is
done based on the spatial distribution of CO and Os pollutants recorded in
selected study stations, Klang, Petaling Jaya, Kajang, Shah Alam, and Cheras on
the long-time trend of 10 years (from 2000 to 2009). This study will also identify
and determine the areas with the most significant amount of CO and Os
pollutants by year, and the most hazardous area for the local community.
Furthermore, the mitigation and implementation measures introduced and
practised by the government to control and reduce the negative impact of urban

FSH UIN Syarif Hidayatullah Jakarta In Association with Poskolegnas UIN Jakarta - 15



Siti Haslina Mohd Shafie, Suzani Mohamad, Nor Lita Fadilah Rameli, Sahala Benny Pasaribu

air pollution on the environment and the local community is examined in the
context of their effectiveness. The mitigation and implementation measures
introduced encompass government agencies’ role and function in establishing
acts and policies to make the environment clean and safe for the people in
Malaysia in general, and specifically in Klang Valley.

Study Location

The Klang Valley is the most developed urban area in Malaysia, and it
is mostly situated in Selangor. In this study, data were recorded from five air
quality stations, namely Klang, Shah Alam, Petaling Jaya, Kajang and Cheras
stations located in the districts of Klang, Petaling, Hulu Langat and the Federal
Territory of Kuala Lumpur (Table 1).

Table 1 DOE Air quality monitoring station in Klang Valley

Area ID DOE Air quality monitoring Longitude Latitude
station

CACO011 SM (P) Raja Zarina, Klang 101 24.484'E 30.620'N

CACO016 SK Sri Petaling, Petaling 10142.274'E 36.612'N
Jaya

CACO023 Country Heights, Kajang 101 44.417'E 2 59.645'N

CAC025 Sekolah TTDI Jaya, Shah 101 33.368'E 36.278'N
Alam

CAC 054 SMK  Seri  Permaisuri, 101 43.072’E 36.376'N
Cheras

Source: Department of Environment 2010

The Klang Valley has various types of local land use due to the robust
human activities in the area. There are seven main types of land use classes
identified in five major cities in the Klang Valley based on the
Intergovernmental Panel classes for Climate Change (IPCC). These land-use
classes include housing and municipal land use, agriculture, forests, grasslands,
mangrove swamps and other land uses. These land-use classes have been set
the IPCC are varied according to the area’s size and location (Figure 1).

In terms of population, the Malaysian Population and Housing Census
2010 published by the Department of Statistics Malaysia reported that the Klang
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Valley’s total population is 5,334,589. In 2010, most of the population (30% or
1588,750 people) live within the Kuala Lumpur City Hall administrative district.
The DBKL area is also the main residential area with 468,325 residential units in
2010. The increase in the number of residential areas is directly influenced by
the increase in population and the rapid urbanization of areas within KL.

B. METHODS
1. Materials: Data source

This study’s main data source is the concentration of criterion pollutants,
namely CO and Os, obtained from DOE, for Klang, Petaling Jaya, Kajang and
Shah Alam stations for a period of 10 years from 2000 to 2009. Meanwhile, only
the data from 2004 to 2009 were obtained from Cheras station. To ensure the
measurement process’s reliability, the equipment used was subjected to regular
monitoring and calibration by Alam Sekitar Sdn. Bhd. (ASMA), a private
company mandated by the DOE.

2. Method: Data Analysis using Geographical Information System (GIS)

This study focuses on applying spatial data analysis techniques based
on interpolation via Geographic Information Systems (GIS). GIS is an
information system capable of storing, retrieving, managing, processing,
analyzing and re-displaying non-spatial (non-spatial) data, and spatial data for
problem-solving and decision-making purposes. The GIS software consists of
ArcGis, ArcInfo, ArcView or MaplInfo, which could store and analyze data
more systematically. In the meantime, spatial analysis is the process of
manipulating spatial information to form and produce new information from
the original data source on the phenomenon being studied.

The interpolation technique refers to a set of procedures applied to
predict new cells’ value in areas with limited sampling points. This depends on
the main principle of spatial analysis: the degree or level of dependence and the
relationship between sampling points located near or far from each other.
Therefore, the Inverse Distance Weighted (IDW) interpolation technique was
applied in the study. In this regard, the variable or point mapped in an area is
influenced by its distance from the sampling location, where the sampling point
located far from the sampling location will have a weak and reduced
weightage. Thus, sampling points located close to each other will have the same
characteristics and properties.
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Figure 1 Landuse, cover change and locations of DOE monitoring station sites
in the Klang Valley, 2011

Source: Selangor Department of Agriculture 2011
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Table 2 Land use and cover change in Klang Valley

No. Land use and cover change Area (hectare)
1. Cropland 3330.95

4. Peat swamp mangrove 1168.8

5k Grassland 235.32

7. Others 109

Source: Selangor Department of Agriculture 2011

The IDW is formulated as:
_ Z?:1 wi(x)z; _ 1
200 = T D T T (1)
Where:

Z (x) = predicted value at the interpolated point; x; = value of the i-th known
sample point, i.e. the annual average concentration of CO and Os at five air
quality stations; d = distance between the known sample point and the
prediction point; n = total number of the known sample point refers to five air
quality stations namely Klang, Petaling Jaya, Kajang, Shah Alam and Cheras; w;
= weight assigned to i-th known sample point and p = weighting power, and
commonly, this value is considered as 2.

C.RESULT AND DISCUSSION

1. The annual distribution pattern of CO spatial concentrations in five Klang
Valley air quality stations from 2000 to 2009

The annual distribution pattern of CO spatial concentrations in five
Klang Valley air quality stations, namely Klang, Petaling Jaya, Kajang, Shah
Alam and Cheras, showed a decline from 2000 to 2009 (Figure 2). This situation
is evident in the Klang and Petaling Jaya stations, the main stations with the
highest annual CO concentrations at 2 to 2.5 ppm in 2002 and 2003. Petaling
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Jaya stations also recorded CO concentrations of between 1.5 to 2 ppm,
especially in 2003 to 2006, compared to other station like Shah Alam in 2002.

In the meantime, the Klang station recorded the minimum CO
concentration in 2000 and 2001. This concentration decreased from 2003 to 2009
to between 0.5 to 1.5 ppm. The same situation is recorded in the Petaling Jaya
station which recorded a low CO concentration of between zero to 0.5 ppm
between 2000 to 2002. This increased to around 1.5 to 2.5 ppm from 2003 to
2009. A similar trend was observed in Shah Alam station, which recorded low
CO concentrations of 0.5 to 1 ppm in 2000 and 2001 before increasing to 1 to 1.5
ppm between 2004 to 2007. The concentration further decreased to between 0.5
to 1 ppm in 2008 and 2009.

The CO concentration distribution trend in Kajang station showed a
uniform pattern of between zero to 1 ppm per year, except in 2002 where the
CO concentrations were recorded at between 1 to 1.5 ppm. Meanwhile, the data
from Cheras station recorded the annual CO concentrations in the range of zero
to 1 ppm, compared to between 2004 and 2006 with a concentration level of
between 1 to 1.5 ppm. The data showed an increasing CO concentration pattern
in the Klang Valley from 2002 to 2006 before decreasing in 2009.

2. The annual distribution pattern of Os spatial concentrations in five Klang
Valley air quality station from 2000 to 2009

The annual concentration of Os in the Klang Valley showed an
increasing pattern based on the spatial scale in Klang, Petaling Jaya, Kajang,
Shah Alam and Cheras air quality stations from 2000 to 2009 (Figure 3). The
increasing trend of Os concentration was observed from 2004 to 2009, where the
concentration in Shah Alam and Kajang stations are in the range between 0.01
to 0.025 ppm. In this light, the Shah Alam, Kajang and Cheras stations recorded
the highest concentrations in 2004 and 2005at 0.02 to 0.025 ppm.

Shah Alam and Kajang stations recorded the annual Os concentrations
of between 0.015 and 0.025 ppm 2000 to 2003. Klang stations also recorded high
Os concentrations of between 0.01 and 0.02 annually. The Klang station was
identified as the station with the highest Os concentrations in 2009 at
approximately 0.025 ppm. Regarding the Petaling Jaya station, it was found that
the Os concentration trend is between 0.01 to 0.02 ppm from 2003 to 2009. Based
on the annual Os concentration space distribution at the Klang Valley air quality
stations, it can be concluded that the Klang, Petaling Jaya, Kajang, Shah Alam
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and Cheras stations have recorded significantly averages ranging from 0.01 to
0.025 ppm from 2004 to 2009.

3. Enforcement of Air Quality Legislation and Policies in Malaysia

Based on the need to protect the environment and to create a balance in
the nation’s development, several environmental legislations have been
introduced to regulate and control air pollution in Malaysia (Mustafa & Mohd.
Rusli 2016, p. 156). The Environmental Quality Act 1974 (Act 127) was gazetted
on 14 March 1974. It came into force on 15 April 1975 to prevent, eliminate,
control pollutants, preserve the environment and support other environmental
initiatives (Environmental Quality Act, 1974, p. 5). The Malaysian government
has been stern in addressing environmental issues with economic development,
as discussed in the 6th Malaysia Plan, to achieve sustainable development
(Mustafa 2011, p. 8).

Table 3 Legislation, Acts and Regulations on Environmental Quality (Clean

Air) Act 1974 (Act 127)
No. Acts, Rules, Regulations & Orders The effective
date of
Enforcement

1 Environmental Quality (Clean Air) Regulations 1978 1st October 1978

2 Environmental Quality (Clean Air) Regulations 2014 4th June 2014

3 Environmental Quality (Control of Petrol and Diesel  1st April 2007
Properties) Regulation 2007

4 Environmental Quality (Control of Emission from 1%t January 2004
Motorcycles) Regulation 2003

5 Environmental Quality (Control of Emission from 15t November
Petrol Engines) Regulation 1996 1996

6 Environmental Quality (Control of Emission from 15t September
Diesel Engines) Regulation 1996 1996

7 Environmental Quality (Control of Lead Concentration 11t July 1987
in Motor Gasoline) Regulation 1985

8 Environmental Quality (Declared Activity) (Open 1% January 2004
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Burning) Order 2003

9 Environmental Quality (Delegation of Powers) 21t

(Investigation of Open Burning) Order 2000 August 2000

10  Environmental Quality (Compounding of Offences) 21t August
(Open Burning) Rules 2000 2000

11  Environmental Quality (Compounding of Offences) 1st October 1978
Rules 1978

Source: Environmental Quality (Clean Air) Act 1974

The Environmental Quality Act 1974 (Act 127) outlines several
legislation, regulations and approaches to addressing air pollution, as shown in
Table 3. This reflects the government is committed and proactive in addressing
air pollution issues through improving several action plans and policies. These
include the National Policy on the Environment, Malaysia Environmental
Strategic Plan 2011-2020 (UNEP, 2015, p. 1), National Haze Action Plan 1997,
Open Burning Prevention Plan 2015, Clean Air Action Plan 2011 and ASEAN
policy on Zero Burning in Palm Oil Planting 1999 (Kamaruddin et al. 2017, p.
172-174). The legislation, policies and action plans developed are statements of
the Malaysian government’s endless efforts to control and reduce the impact of
air pollution on the environment and the community, especially in terms of
protecting public health.

4. The Effectiveness of Air Pollution Policy
a. Motor vehicles and land transportation

Despite the environmental laws enforced in Malaysia, the question remains
on the effectiveness of environmental law enforcement as air pollution remains
a pertinent issue in Malaysia. Shafie & Mahmud (2020), p. 2,793) reported that
motor vehicles and traffic are the dominant causes of urban air pollution in
Malaysia. This situation is also supported by Chin et al. (2019), p. 15) that
reported that while 65 percent of the study sample are aware of health hazards
of air pollutants from vehicles, they rejected the idea of using public
transportation. This is because society still negatively perceives the public
transportation system’s efficiency and accessibility (Bazrbachi et al., 2017, p. 77
& 79).
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Since the implementation of Outlined Perspective Plan 3 (OPP3), the
Malaysian government has taken various systematic measures to overcome air
pollution issues from various sources. One of the significant measures is
increasing enforcement of pollutant emissions from motor vehicles and
implementing a comprehensive traffic management system (Maragatham &
Rafaj, 2013, p. 3). Focus is given to cutting down PM1 emissions by all motor
vehicle classes, which were recorded at 1,029,883 kg in Kuala Lumpur from
2010 to 2014.

In terms of vehicle class, the highest PMio emission in 2014 was
recorded by private vehicles with 214,427 kg, compared to motorcycles at
118,582 kg. Private vehicles also recorded a high CO and NOx production at
14,605 kg and 5,726 kg, respectively, in 2014 (Shafie & Mahmud, 2020, p. 2,796).

The government has enforced the Environmental Quality (Emissions
Control From Diesel Engine) Regulations 1996 and the Environmental Quality
(Emissions Control From Petrol Engine) Regulations 1996 under the supervision
of DOE. Besides, the control of excess black smoke emissions from the exhaust
of diesel vehicles is monitored through the AWASI Program (Area Watch and
Sanction Inspection). The 2,253 enforcement activities were implemented in
several cities across the country throughout 2016 and overall, the percentage of
diesel vehicles’” compliance is 99.35 percent, a decrease of 0.35 percent
compared to 2015 (DOE, 2016, p. 80).

The government has also implemented the CO and HC Gas Emissions
Control Initiative. Throughout 2016, a total of 1,889 petrol-powered vehicles on
the road were tested for CO and HC emissions using CO-HC Analyzer gas
meters through the “idling” test method. 50 vehicles were compounded for
failing to comply with the emission limits. The overall compliance percentage is
98.25%, an increase of 0.25% percent compared to 2015 (DOE, 2016, p. 81).

In line with the implementation of the European Economic Commission
on Standards or EURO standards, Maragatham & Rafaj (2013, p. 4) argued that
the improvement of fuel quality by oil companies in Malaysia should be in line
with the EURO 2 standard for diesel and petrol. According to these new
standards, diesel’s sulfur content should be significantly reduced from 3,000
ppm to 500 ppm and from 1,500 to 500 ppm in petrol. Subsequently, diesel and
petrol in the Malaysian market were upgraded to EURO 3 standards in 2014.
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5. Open burning

The ban on open burning was enacted in the Environmental Quality
(Clean Air) Regulations 1978. It is aimed to prevent open burning activities
which contributed to haze problems in the local area. According to the DOE,
543 hectares of open burning hot spots were identified in Sepang and Kuala
Selangor, Selangor. Furthermore, open burning for agricultural activities has
caused an unhealthy Air Pollution Index in Klang Valley between February and
March 2002 (Mahmud, 2005, p. 33; Rahman et al., 2015, p. 5). Another pertinent
issue is the cross-border haze crisis that hit several countries in Southeast Asia,
including Malaysia, resulting from the slash-and-burn farming methods to clear
forests and peatland for agricultural activity across Kalimantan and Sumatra,
Indonesia (Cheong et al., 2019, p. 2). The ASEAN Agreement on Transboundary
Haze Pollution (AATHP) was signed in June 2002 in Kuala Lumpur by ASEAN
countries-Malaysia, Singapore, Indonesia, Thailand, Vietnam, Brunei, Laos,
Philippines, Cambodia and Myanmar. It is aimed to control, prevent and
reduce the impact of cross-border haze and came into force in 2003
(Kamaruddin et al., 2017, p. 178; Ku Yusof et al., 2017, p. 750). The AATHP
Agreement has adopted international customary laws such as Principle 21 of
the Stockholm Declaration (1972), Principle 2 of the Rio Declaration (1992),
Responsibility of States for Internationally Wrongful Acts (2001) and Prevention
of Transboundary Harm from Hazardous Activities (2001) (Ku Yusof et al.,
2017, p. 750). Malaysia has implemented various legal measures to control,
prevent and resolve the air pollution issue in the country. However, despite the
efforts to control the different sources of pollutants, the set targets are yet to be
achieved due to the government’s weak enforcement, stakeholders, and lack of
cooperation from local communities.

D. CONCLUSIONS

The deterioration of air quality in Malaysia is attributed to several
sources of pollutants, motor vehicles, industrial activities, power generation
activities, and open burning. It was observed that the CO spatial concentration
distributions in the Klang Valley had decreased from 2000 to 2009 with the
highest concentration of 2.5 ppm. Klang and Petaling Jaya stations were
identified as the main stations with high annual CO concentrations of between
2 to 2.5 ppm in 2002 and 2003 compared to Kajang, Shah Alam and Cheras
stations. However, the annual concentrations of Os in the Klang Valley showed
an increasing pattern based on the spatial scale in the Klang Valley between
2000 and 2009. This situation is evidenced by the increasing trend of Os
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concentrations of between 0.01 to 0.025 ppm from 2004 to 2009 in Klang,
Petaling Jaya, Kajang, Shah Alam and Cheras station. Therefore, the Malaysian
government have introduced several legislations, acts, policies and regulations
to reduce, control and overcome the negative impact of air pollution on the
environment and the local community. However, the effectiveness of these
legislations, policies, and regulation remains a major question to the
government and the local community. This is because air pollution is still
significant in Malaysia, especially in the Klang Valley due to weak enforcement.
This situation shows the need for more stringent implementation and
enforcement by government agencies. Furthermore, strong, proactive and
integrated cooperation between government agencies, stakeholders and the
local community is important towards environmental sustainability and social
well-being.
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