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AlR QUALI TY MONI TORI NG

The Departnent of Environnment (DCE) nonitors
the country’s anbient air quality through a net -
work of 51 stations (Myp la and 1b). These
nonitoring stations are strategically located in
both residential and industria areas to detect
any significant change in the air quality which
nay be harnful to human health and the envi -
ronnent .

The National Air Quality Mnitoring network is
al so suppl enented by nmanual air quality noni -
toring stations (Hgh Volune Sanpler) |ocated
a 25 different sites. A these sites, total sus-
pended particul ates, particulate natter (PM,)
and several heavy netal s such as | ead are neas-
ured once in every six days.

AlR QUALITY STATUS

The air quality status for Ml aysiais determned
according to the Ar Pollutant Index (AP) as
shown in Table 1. The overall air quality for
Mal aysi a t hroughout 2004 deteriorated slightly
conpared to the previous year. Several
unhealthy air quality days were recorded at
various locations in WIayah Persekut uan Kual a

Lunpur, Selangor, Penang, Perak, Negeri
Senbilan and Ml aka. The wunhealthy days
recorded in the Kang Valley (WIayah

Persekutuan Kual a Lunpur and Selangor) and
Negeri Senbilan were nainly caused by high
concentrations of ground | evel ozone.

O the other hand, the unhealthy air quality
recorded in other parts of the country was
nmainly due to high levels of PM, In 2004,

Photo 1: Urban Air Pollution from Mobile Sources
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i nfluence of south westerly wnds contributed to
the deterioration of air quality in the west coast
of Peninsular Milaysia. The fires in Kalinantan
also contributed to the slight haze in the south-
ern part of Sarawak. Apart from these haze
epi sodes, there was no other serious incidences
air pollution in 2004. Particulate Matter
(PM,) and ground level ozone renained the
prevailing pollutants in the country.



In 2004, the air quality in the Kang Val l ey was
inthe noderate category 70 percent of the tine
and the predomnant pol | utant was ozone forned
by the reaction of volatile organic conpounds
(VQCs) and NO, in the
presence of strong solar radiation. However,
PM, was the predomnant pollutant for
unheal thy conditions in the dry season during
the south westerly nonsoon. The hi ghest nunber
of unhealthy days recorded at one location in
2004 was 88 days, conpared to 56 days in
2 0 0 3
(Hgure 1). The overall air quality status in
Klang Valley is shown in FHgure 2.

Nort hern Regi on

In the northern region of the Vést (ast of
Peni nsul ar Ml aysia, conprising the Sates of
Perlis, Kedah including Langkawi, Pul au P nang
and Perak, the overall air quality was between
good and noderate nost of the tine. God air
qual ity was recorded in Langkaw , Pul au F nang
(U8, Taiping and Alor Setar nore than 55
percent of the tine. Kangar experienced good air
quality for 24 percent of the tine and noderate
air quality for the rest of the remaining tine.
Sungai Petani experienced 40 percent of good air
quality tine, 58 percent noderate and renai n-
ing 2 percent unhealthy quality mainly due to
high I evel s of ozone concentrati on.

< Ar quality stations in
: Seber ang Prai
4 recorded noderate air
0 1 quality 97 percent of
é 50 1 the tine and unheal t hy
é “ air quality for the
- remaining three per-
N cent. PM, was the
12. ) ] nai n pol | utant detect -
come [ 21 v 5 o - - ed in the area Min
TR = = . = - sources of PM, iden-
g B T = 0 2 - tified were industrial
e : . - L 2 — activities, not or

Figure 1 Malaysia: Number of Unhealthy Days, Klang Valley, 1999-2004
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Sout hern Regi on
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Figure 3 Malaysia: Air Quality Status, West Coast Peninsular Malaysia, 2004
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Throughout the vyear, B
seven unheal thy days

were recorded in this

area. Nla is located south of the Kang Valley
and i s bounded by a nountain range on the east -
ern side which reduces dispersion of industrial
emssion in the area. This topography al so con-
tributes to the accumul ati on of PV, and ground
level ozone generated by industrial activities
and not or vehi cl e enissi ons.

In Bandaraya Ml aka, the air quality was good
for nore than 60 percent of the ting, while in
Bukit Rambai the air quality was noderate 97
percent of the tine. Both areas recorded several
unhealthy air quality days mainly due to trans-
boundary pollution during the south westerly
nonsoon. Bukit Ranbai has an air quality station
located in a wood-based i ndustria zone. Al four

Jerantut

P.Chepa Kota Bharu Kemaman K. T ganu Balok Baru

Figure 4 Malaysia: Air Quality Status, East Coast Peninsular Malaysia, 2004

stations in Johor recorded | ess than 50 percent
good air quality days and several unhealthy air
quality days in 2004. zone was the predom -
nant pol | utant causing unhealthy days in these

areas. FHoure 3 describes the overall air quali -
ty status for the Wést oast of Peninsul ar
Mal aysi a.

Ar Quality Satus in the East (ast

The air quality in the East ast of Peninsul ar
Ml aysi a renai ned good nost of the tine. Areas
such as Kuantan, Jerantut, Paka and Pengkal an
Chepa experienced good air quality for nore than
60 percent of the tine, while Kenanan, Kual a
Terengganu, Kota Bahru and Bal ok Baru experi -
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Ar Qality Satus
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Sar anak wofl H H L e il »
The air quality in ¢ i o H H B R oA OHF L [ 1e) L jue
Sandakan, Kot a e o H H HH HH H H H H H +——+8%L
Ki nabal u and Keni ngau % ol H ¥ o2t [ sio| | 32| | 04 [ 303 [ 303 H 50 M o a1 [ o H
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percent of the tine, 0 . . . . . . . . . . . . . .
whil e Tawau recor ded 0@'»910 » 6@?@@ é~\\<\§ %e's*é\ &s@*% V,,pf @c‘,{\\(& & ,&\@é\ éé‘é\ é’\o‘&\) & /@‘6’
nore noderate air g ¢ < e &
quality than good air - ) )
quality days. N ure 5 Malaysia: Air Quality Status in Sabah and Sarawak, 2004
unheal thy days were
recorded at all the
locations in Sabah. In Labuan, the air
quality was good 83 percent of the tine Table 2 Malaysia: Ambient Air Quality Guidelines
and noderate for the remaining 17 per -
cart. Malaysia
Guideline
Mbst stations in Sarawak experienced
nore than 85 percent good air quality ppm (ug/m3)
days in 2004 (FHgure 5). Sations in Si 0.10 200
Aman, Petra Jaya and Samarahan record- 0.06 120
ed between two and 17 unheal thy air qual - 30 35
ity days. The unhealthy air quality days
were caused by high concentrations of 9 10
particulate level due to trans-boundary 0.17 320
pol | ution. 0.04
0.13 350
AlR QUALI TY TRENDS 0.04 105
Sx criteria pollutants, nanely GCarbon
Monoxi de (D), Ntrogen O oxide (NOY, 1t
Qrone (0O), Sulphur Doxide (SO) and 50
Particulate Matter (PM, were noni-
tored continuously at 51 locations, while 260
Lead (Pb) concentration was neasured 90
once in every six days at three |ocations. 15

The air quality trend for the period 1996
to 2004 was conputed by averagi ng direct
neasurenents from the nonitoring sites on a
yearly basis and cross-referene to the
Mal aysi an Anbient Air Quality Quidelines shown
in Table 2

Particul ate Mitter (PM,)

Particulate Mitter is the general term used
d e S c r i b
respirable particles of less than 10 nicrons
size. They may be from notor vehicle exhaust,

to
e
in



This pollutant can

cause eye and throat 70

irritation, and the T 60 wat
; _ > Malaysian Ambient Air Quality Guideline for PM1o = 50 ug/m?®

accunul ation of par 2 oyl RN - - o e

ticuate natter in the = e g ) in- “a-
— - ) L

respiratory systemis c

. . ® 30 A

associ at ed wth £

numer ous 20

respiratory probl ens 10

such as decreased | ung 0

function. Hgh levels 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004

of particulate natter COT(‘Ce/”trg)“O” 46 60 41 41 40 44 50 44 48
ug/m

can also pose health 2

risk to sensitive No. of sites 13 27 37 45 50 50 50 51 51

groups such as chil -
dren, the Figure 6 Malaysia:
elderly and individu-
als with asthma or
cardi opul nronary di s-

Annual Average Concentration of Particulate Matter

(PMy,), 1996-2004

€ases. 140 4

) £ 1204
Particulate  matter =4

S 1004

( PM,) can aso cause z

. . 5 80
undesi rabl e i npact on 5 , . ) -

. @ 60 4 Malaysian Ambient Air Quality Guideline for PM1o = 50 ug/m?®
the environment. The S TE B R
presence of high levels B 1
of PM, in the atnos- Aq
. . odblUL FEOT PO FE

phere is a rmj q _cguse 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
of reduced visibility, [ Industrial 50 62 47 45 45 47 54 50 55
resulting in hazy con- O Urban 63 83 51 45 46 46 55 50 52
ditions especi al |y O Sub Urban 48 54 46 39 39 42 49 42 44
during the dry season. O Background | 23 44 32 38 31 36 35 42 44
Gher environment al O Rural 28 40 38 48 58 35 44
inpacts can occur
vhen particul ate mat - Figure 6(a) Malaysia: Annual Average Concentration of Particulate Matter

(PM;p) by Land Use, 1996-2004

ter is deposited onto
soil, plants, water or
ot her materials.
Dependi ng on the chenical conposition of these
subst ances, when particul ate natter is deposit -

ed in
sufficient quantities, it
nay change the nutrient bal ance and acidity in
soil, interfere wth plant netaboli smand change

the conposition of the naterials.

P M, continues to be the prevalent pollutant in
nany areas in Mil aysia. The annual average | ev-

els of PM, concentration in the anbient air
between 1996 and 2004 were just slightly
below the Malaysian Arbient Ar Quality
Qi deline for PM, except in 1997, when the
c o} u n t r y
experienced severe haze episodes, and in 2002,
when the annual average concentration of PV,
was equi val ent to

the Ml aysian Anbient Air Quality Quidelines.
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S Qul phur Dioxi de (S0O))

Qul phur Ooxide is a colourless, pungent,
irritating, water-soluble reactive gas. This
gas is forned during the conbustion process
of fuel containing sul phur (e.g. oil and coal)
nainly in industrial activities. Hgh con-
centrations of SO, in the atnosphere
increase the risk of adverse synptons in
asthnatic patients and irritate the respira-
tory system Qher effects associated wth
[ ong-term exposure to high concentrations
of O, coupled wth high levels of particu-

Photo 2: Aerial Photo of Open Burning at Agricultural Site late matter include respiratory illnesses,
(DOE Photo Library) alterations in | ung
0.06 function and aggrava-
tion of existing car-
05 ) - di ovascul ar di seases.
g Malaysian Ambient Air Quality Guideline for SO, = 0.04 ppm
S 0.04 4 _ L
n .
5 There are also envi-
§ 0.03
g ronmental  concerns
= . . .
g 002 associated with high
o
2 concentrations of SO,.
0.01 + o
Sul phur  di oxi de al ong
0.00 I I 5 s 2 with NO is a najor
1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 precursor to acidic
Confentation | 0.0082 [ 0.0086 | 0.0074 | 0.0035 | 0.0038 | 0.0030 | 0.0029 | 0.0026 | 0.0023 deposi ti on, whi ch
contributes to the
No. of sites 13 27 33 39 43 43 43 44 44 acidificaion of sols,
i i > - | akes and streans and
Figure 7 Malaysia: Annual Average Concentration of Sulphur Dioxide
(SO,), 1996-2004 can cause adverse
i npact on the ecosys-
tem Sul phur dioxi de
0.06
can al so be harnful to
005 - plant life and accel er -
é Malaysian Ambient Air Quality Guideline for SO, = 0.04 ppm ates the corrosion of
3 004k = = = = = e = = e e = = = = = = = — i .
2 buil dings and nonu-
g 0.03 = nents.
g
=2
§ 0.02 =
5 The annual average
001 J:[Il levels of SO in the
I L L P P B D B | ovion v borveen
1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 1996 and 2004
O Industrial | 0.01124 | 0.00923 | 0.00866 |0.00743 | 0.0064 | 0.0057 | 0.00585]0.00499 |0.00416 (Figure 7) were well
O Urban 0.00328 | 0.00889 | 0.00516 | 0.00392 | 0.0037 | 0.003 | 0.0027 |0.00256 |0.00288 bel ow the Ml aysian
@ SubUrban | 0.00824 |0.00973 | 0.00898 |0.00355 | 0.0038 | 0.0024 | 0.00203|0.00175 | 0.0015 Ambient Ar Quality
O Background | 0.00401 | 0.00217 | 0.00171 |0.00223 | 0.0013 | 0.0009 | 0.0009 | 0.001 | 0.0006

Quideline. Fgure 7(a)

Figure 7(a) Malaysia: Annual Average Concentration of Sulphur Dioxide shows the annual

(SO,) by Land Use, 1996-2004
average concentra-



N trogen D oxi de

0.20
( Noz) 018 T Malaysian Ambient Air Quality for NO, = 0.17 ppm
N trogen di oxi de o 061
(NG) is a reddish g o014+
brown, highly reac- g o012+
. . S 4
tive gas that is forned [E10
; . . g 008+
in the anbient air £

. . S 0.6 -
through the oxidation s -
of nitrogen nonoxide. 2 b
Ntrogen oxides (NQ) 0.00 | — iy ——nls—— sl —nim |
is the term used to 1996 | 1997 1998 1999 | 2000 | 2001 | 2002 | 2003 | 2004
describe the sum of )

Concentration| 00116 | 0.0113 | 0.0086 | 0.0074 | 0.0068 | 0.0073 | 0.0078 | 0.0078 | 0.0079

NO NO, and other (ppm)
oxi des of No.of sites | 13 27 33 39 43 43 43 a4 a4

nitrogen. The najor . . : .
9 I Figure 8 Malaysia: Annual Average Concentration of Nitrogen

sources of nan-nade Dioxide (NO,), 1996-2004
NQ, eni ssions are

hi gh-temperature
conbust i on processes,

such as those occur - B2
. . . 0.18] Malaysian Ambient Air Quality Guideline for NO2 = 0.17 ppm
ring in autonobiles | T
0.16-
and power plants. |
Mst of the NO (95 9': 0.12-
percent) from com 5 oo
2
bustion processes are T
. @ 0.06-
emtted as NO and the g -
S o4
rest as NO. Ntrogen g
monoxi de  (NO is ool M . HE. B Hpge EBwm Bw Bw Em Em
i 1996 1997 1998 1999 2000 | 2001 2002 2003 | 2004
readily converted to M Industrial  |0.009604 0.010017 | 0.00892 |0.009587 | 0.0093 | 0.0105 |0.010608 |0.010446 | 0.01053
NO, in the environ- Urban 0.022097 |0.021049 |0.014147 [0.011166 | 0.0104 | 0.0113 0.012207 |0.012307 | 0.012213
B Sub Urban 0.012258 | 0.010783 |0.008358 |0.006237 | 0.0062 | 0.0062 |0.006486 |0.006586 | 0.006847
nent . M Background| 0.0025 | 0.00325 | 0.00308 | 0.0030 | 0.0014 | 0.0013 | 0.0018 | 0.0017 | 0.002

Figure 8(a)Malaysia: Annual Average Concentration of Nitrogen Dioxide
Short-term exposure (NOy) by Land Use, 1996-2004

to NO, nay lead to
changes in airway
responsi veness  and
lung function in indi -
viduals wth pre-
existing respiratory
il nesses and increas-
es respiratory illness
in children. Long-
term exposure may

particle pollution, both of which are
associ ated wth adverse heal th inpacts.

Ntrogen oxides contribute to a wde
range of environnental effects, including
the fornation of acid rain and potential
changes in the conposition and conpeti -
tion of sone species of vegetation in vet -
. o land and terrestrial systens, visibility
i ncrease susceptibili - - - : T o
; ; rat Photo 3: Continuous Air Quality inpai rnent, acidification of freshwater
y o respiretory Monitoring Station bodi es, eutrophication of estuarine and
infection and cause (DOE Photo Library) ' ) _

coastal waters and increase in levels of

alteration in lung s harmil iclif
function. Ntrogen oxides also react inthe air to toxins harmiul to aquatic lite.

form ground- | evel ozone and fine

MALAYSI A ENVI RONMENTAL
5> QUALI TY REPORT 2004

=]
@«




°

€, MALAYSI A ENVI RONVENTAL
» QUALITY REPORT 2004

G ound Level (zone (O)

CQone is not emtted directly into the air but is
forned by the reaction of \olatile Qganic
Conpounds (VOCs) and NQ, in the presence of
heat and sunlight. Gound-level ozone forns

readily in the atnosphere, usually in the warm
sunny urban atnosphere. MOGs are emtted from

various sources, including motor vehicles,
chemical plants, refineries, factories, con-
suner and commercial products, and other

industrial sources. Ntrogen oxides are emtted
fromnotor vehicles, power plants, and sources
of conbustion. Changes i n weat her patterns con-
tribute to yearly differences in ozone concen-
trations. Czone and the precursor poll utants that
form ozone can also be transported hundreds of
kilonetres away depending on w nd directions.

Exposure to high concentrations of ground-Ievel
ozone has been |inked to nunerous heal th effects.
Repeated exposure to ozone can nake people

e

Photo 4: Industrial Air Pollution (DOE Photo Library)

nore susceptible to respiratory infections
resulting in lung 020
i nfl anmation and 0.18 + Malaysian Ambient Air Quality for O, = 0.1 ppm
aggravate pre-exist- 0.16
ing respiratory dis- £ 0147
eases such as asthna. E 012 T
5 010 T
g o084
Crone al so affects veg- £
] § 006 -
etation and ecosys- & 0044
tens, | eadi ng to 002 +
reduction in agricul - 0.00
tural and commerci al 1996 [ 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
forest yields, reduced Conc(entr:]a)ﬁon 0.037 | 0.041 | 0038 | 0.034 | 0.039 | 0.037 | 0.0382 | 0.0353 | 0.0388
g r o w t h 2
and survivability of No.of sites | 13 21 27 35 39 39 39 41 41
tree seedings, and
: Figure 9 Malaysia: Annual Average Daily Maximum 1 Hour
increased plant sus- 9 Y rag y
o Concentration of Ozone (O,), 1996-2004
ceptibility to
di seases, pests, and
ot her enviromental stresses. Inlong air for the years 1996 to 2004. There were

lived species, these effects nay becone evi dent
only after several years or even decades. Thus
ozone has the potential for long-termeffect on
forest ecosystens.

Figure 9 shows the annual average daily naxi -
num one- hour ozone concentrations in anbi ent

fluctuations in the trend observed throughout
this period. The highest level was recorded in
1997. This pattern can be explained by the
net eor ol ogi cal conditions during that year when
the whol e regi on experienced prol onged dry and
hot weather as a result of the B Nno phenone-
non. In 2004, the annual average daily naxi -



Car bon Monoxi de
0.12- ( CQ

Malaysian Ambient Air Quality Guideline for 03 = 0.1 ppm Carbon nonoxide is a
2 S col ourl ess, odourl ess
% 0.08- and at high concentra-
% | tion, a poisonous gas.
'§ Carbon nonoxide is
g H forned when the car-
O

bon present in fuel is
not burnt conpletely.

0.02{

0.00-

1996 1997 1998 1999 2000 2001 2002 2003 2004 (I) | S emtted nal nl y
M Industrial 0.03843 | 0.04267 | 0.039 | 0.03767 | 0.043 | 0.0405 | 0.0413 | 0.03889 | 0.04287 .
Urban 0.056 | 0.05133 | 0.04643 | 0.04127 | 0.049 | 0.0426 | 0.04609 | 0.04277 | 0.04712 through notor vehicle
1 Sub Urban 0.029 | 0.03967 | 0039 | 0.03417 | 0.037 | 0.0348 | 0.0355 | 0.03452 | 0.03633 exhaust . G her sources
M Background | 0.025 0.029 0.028 0.022 0.027 | 00279 | 0.0298 | 0.0250 | 0.0287

of QO enission include
Figure 9(a) Malaysia: Annual Average Daily Maximum 1 Hour industrial processes
Concentration of Ozone (O3) by Land Use 1996-2004 and open bur ni ng
activities. Car bon
.4 nonoxide enters the bloodstream through the
lungs and reduces oxygen delivery to organs and
tissues. The health threat fromexposure to Qis
nost serious to those who suffer from cardio-
vascul ar diseases. A high levels of exposure, QO
can be poi sonous even for heal thy peopl e. M sual
i mpai rnent, reduced work capacity and poor
learning ability are anong the health effects
associ ated wth exposure to el evated GOl evels.

The annual ei ght-hourly average concentrati ons
of carbon nonoxi de throughout the country
neasured from 1996 to 2004 were wel |l bel ow

Photo 5: Open Burning at Construction Site the Milaysian Anbient Ar Quality Guideline
(DOE Photo Library) (Figure 10). The concentration of QO was
10 consi stently higher in
Bl S Malaysian Ambient Air Quality fof GO I urban areas where the
8 - nai n sources of ems-
g 7 sion were notor vehi -
8 N cles. Figure 10(a)
5 j ’ shows QO concentra-
g . . .
E .3 tions for various cate-
8 29 gories of land use. g8
<o
1 W e W w W g,
0 Lead : g
1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 Concent rati on § R
Concentration| 0805 | 0876 | 0.744 | 0586 | 0712 [0721 | 0670 | 0833 | 0.739 w
(ppm) . < >
Excessive exposure to e
No. of sites 12 21 27 35 39 39 39 41 41 | ead nay cause neuro- E 2
Figure 10 Malaysia: Annual Average Concentration of Carbon Monoxide I ogi cal | npai r ment = 8’
(CO), 1996-2004 such as nental retar- pa.15
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Malaysian Ambient Air Quality Guideline for CO = 9 ppm

Photo 6: Open Burning at lllegal Solid Waste Dumping Site (DOE Photo Library)

g 7*
&
o] 6
O
5 5]
S
g 4|
<
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1996 1997 1998 1999 2000 2001 2002 2003 2004
M Industrial 0.50119 0.72582 0.62671 0.55522 0.739 0.7614 0.76756 0.74046 0.94421
Urban 1.54142 1.47451 1.06663 0.82156 1.071 1.0091 0.99335 0.99805 0.96315
W Sub Urban 0.92208 0.97538 0.84538 0.51962 0.689 0.7169 0.7187 0.67681 0.67839
M Background 0.255 0.330 0.436 0.448 0.347 0.3978 0.3182 0.9145 0.37
Figure 10(a) Malaysia: Annual Average Concentration of Carbon
Monoxide (CO) by Land Use, 1996-2004
2.5
—&— DBKL
—#— Puduraya

Lead (ug/m3)

0.5

1733

for Lead (Pb) = 1.5 ug/m3

Introduction of Environmental Quality
(Control Emission from Petrol Engines)

Regulations 1996

1988 ' 1989 ' 1990 ' 1991 ' 1992 ' 1993 ' 1994 ' 1995 ' 1996 ' 199

Year

098
7 19

Figure 11 Malaysia: Air Quality Trend: Ambient Lead Concentration in
Klang Valley, 1988-2004

In the past, notor
vehicles were the
main sources of Lead
(Pb) emssions into
the atnosphere. The
lead levels nonitored
in the atnosphere
were high in the
eighties. However, as
aresult of Governnent
efforts to pronote the
use of unleaded petral
in 1991 and the total
phase-out of |eaded
petrol in 1998, the
lead level in the
at nospher e had
declined significantly.
In 2004, the average
| evel of atnospheric
lead nmonitored in the
Klang Vall ey renai ned
low as in previ ous
years (F gure 11).









