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FOREWORD

The Air Pollutant lndex (APl) is established to
provide easily understandable information about
air pollution to the public. lts predecessor was the
Malaysian Air Quality lndex (MAQI) which was
developed after a study done by the University
Pertanian Malaysia in 1993. ln line with the need
for regional harmonisation and for easy
comparison with the countries in ASEAN, the API
was adopted in 1996. The API follows closely the
Pollutant Standard lndex (PSl) developed by the
United States Environmental Protection Agency
(us-EPA).

Air pollution levels are determined using internationally recognised ambient
air quality measuring techniques. The pollutants measured which include
sulphur dioxide, nitrogen dioxide, carbon monoxidb, ozone and suspended
particulate matters of less than ten microns in size are considered health
related pollutants. API is then computed using the technique developed by
US-EPA.

With the publication of this information booklet, I hope the public will have
a befter understanding of the API. Last but not least, I would like to
acknowledge with thanks the contributions by University Putra Malaysia,
ASMA Sdn Bhd and allthose who have contributed towards the publication
of this booklet.

W,xt *"r:
HAIAH ROSNANI IBARAHIM
DirectoFceneral of Environment
Malaysia.



A GUIDE TO AIR POLLUTANT II\IDEX IN MALAYSIA

Introduction

In 1989, the Departnxent of Environment (DOE) formulated a set of air quality
guidelines, termed Recommended Malaysian Air Quality Guidelines (RMG) for
air pollutants, defiaing the concentration limits of sel€cted air pollutants which
might adversely affect the health and welfare of the general public. Based on the
RMG, the DeparEnent subsequently developed its fiIst ail quality index system,
known as the Malaysian Air Quality Index (MAQD in 1993. Al1 index system
plays an important role in conveying to both decision-makers and the general
public the status of ambient air quality, raaging ftom good to hazardous.
Application of the index systen! particularly in industialised cormEies, has
dernonstrated its useful role in providing a sormd basis for both the effective
manag€ment of air quality, as well as the effective protection ofpublic healih.

ln line with the need for regional harmonisation and for easy comparison with
counFies in the region, the Departnent revis€d its index systen in 1996, and the
Air Pollutant Index (API) was adopted. The API systern of Malaysia closely
follows the Pollutant Standard Index (PSI) system ofthe United States.

Air Pollutrnt Index (APD

Recommended Malaysian Air fuality Guidelines

An air pollution index system normally includes the major air pollutants which
could cause potential harm to human health should they reach unsafe levels. The
air pollutants included in Malaysia's API are ozone (O3), carbon monoxide (CO),
nitrogen dioxide (NOr), sulphur dioxidc (SOr) and suspended particulate matter
of less than 10 microns in size (PM10).

Generally, an air pollution index system is developed in easily understood rangcs
of values, inst€ad of using the actual concentrations of air pollutants, as a mearxr
for reporting the quatty ofaL or level ofair pollution. To reflect the status ofthe
air quality and its eff€cts on hurnan health, the ranges of index values could
then be cat€gorised as follows: good moderate, rmh€althy, very unhealthy and



hazardous. The index values may also be categorised according to episode or
action criteria, such as air pollutant levels within stipulated standards, or levels
signifying conditions for alert, waming, emergency and significant harm. The
key reference point in these air pollution index systems is th€ index value of 100
(the "safe" limit), which is based on the National Air Quality Standards or
Guidelines for the specific air pollutants concerned.

The Recommended Malaysian An Quality Guidelines (RMG) which fomr the
basis for calculating the API are presented in Table 1. These guidelines have
been derived from available scientiflc and human health data, and basically
represent "safe levels" below which no adverse health effects have been
observed. The RMG are generally comparable to the corresponding air quality
standards recommended by the World Health Organisation and other counties.

The averaging time, which varies from I to 24 hours for the different air
pollutans in fhe RMG, represents the period of time over which measurements
is monitored and reported for the assessment of human health impacts of
specific air pollutants. As such, the air pollution indices are norrnlly monitored
and reported for the same averaging times as those employed for the air quality
standardVguidelines.

API

As mentioned earlier, the API system closely follows the PSI system of the
United States. As such, the API breakpoints at 100 for the various air pollutants
conespond to the respective RMG concentrations regarded as being "safe
levels". In other words, air quality with API values exceeding 100 are
considered likely to cause health effects to the general public. Further, a linear
correlation is assumed from API 0 to API 100, with the breakpoint at API 50
corresponding to 50% of the RMG concertration standards for the various air
pollutants.

Breakpoints at API 200, 300, 400 and 500 dircctly mirror those of the PSI
syst€m of the United States. Figues I to 5 depict the sub-index firnctions of the
five API pollutants involved, which are used as the basis for calculating the
API. The respective breakpoints and their conesponding episode category
descriptors are also indicated. The relevant equations for the calculation ofAPI
values for the various concentration segments are also presented in Figures I
to 5. The corresponding API values calculated as a ftrnction ofthe air pollutant



conc€ntations are listed in Table 3. Futh€r, air quality in terms of hunan health
impacts and implications are categorised as follows under the ApI system
adopted in Malaysia;

A}I

0-50
5l - 100
l0l - 200
201 - 300
>300

Table 4 summarises additional information on general human health effects and
cautionary statements within each of the ApI categories.

Following the requfuements of the RMG from the standpoint of human health
implications, the API values are reported for varying averaging time as follows:
PM10 and SO2 on 24-hour running averages, CO on 8-hour nmning averages and
03 and NO2 on l-hour ruoning averages. The ApI for pMl0 (based on a 24-hour
period runaing average), reflects specifically. levels of suspended particulatc
matt€r pollution and it rnay not be liDked directly to visibility factors, as visibility
is often determined by results of semi-quantitative observations over relatively
shorter time periods.

How Is the Air Pollutent Ind€x C&lcul.ted?

To determine the API for a given time period, the sub-index values (sub-Apl) for
all five air pollutants included in the A?I system are first calculated using the
above mentioned sub-index functions for the air quality data collected Aom the
Continrous Air Quality Monitoring Stations. The corresponding air quality data
are subjected to the necessary quality contsol processes and quality assumnce
procedures, prior to the sub-index calculations.

The API value reported for a givea time period represents the highest ApI value
among all the sub-APIs calculated during that particular time period. The
predominant pammeter contributing towards a particular ApI value is norrully
indicated alongside the API value. For exarqrle, during the 1997 hne episodi,
the predominant aL pollutant parameter was PMIO and hence the ApI values
reported wer€ prirnarily based on the pMl0 sub-index.

DESCRIPTOR

good
moderate
unhealthy
very uhealthy
hazardous



This approach is also adopted by the PSI system of the United States, and is also
commonly followed by other cormtries in an effort to promote a uniform and
comparable API system. Ideally, all sub-API values exceeding the API 100

tbreshold limit should also be reported in addition to the predominant API value
per se.

The following is an oudine of the procedures involved in calculating the AII
values (process flow chart is shown in Figure 6)r

(t) Coll€ct continuous air quality data for the five ail pollutants in the API
system for sufficient averaging time periods;

(ii) Conduct the necessary calibration, validation, quality control and quality
assurance in the process of data collection;

(iii) Calculate average concentation of the specific air pollutants for the
specified averaging time periods;

(iv) Calculate sub-index value for each of the frve air pollutants based on the
average concetrtsations calculated and with the use of the sub-index
firnctions (Figures I -5);

(") Report the API at a given time for the preceding averaging period (taking
the common end point of l-hour, 8-hour or 24-hour for all five
pollutants) in terms ofthe highest sub-index value obtained; i.e.

API = Mrr {sub-.indices of ell live air pollutsnts}

State the specific air pollutant responsible for the API value as the
predominant panmeter along with the index;

State the relevant health effect category ofthe API reported;

Report also other sub.indices, if any, which exceed 100 (thereby
indicating violation of an RMG).

(vi) An example of graphically Fesenting the air quality in terrrs of the API,
that can be used for reporting in the TV media, is shown in Figure 7. The
shaded segments may be represented by successive colours of the
spectrum: "good" @lue); "moderate" (green); "unhealthy" (yellow); "very
unhealthy" (orange); "hazardous" (red). This would give a subjective
irnpression of a gradual worsening of the air pollution problem with each
descriptor category.
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Table 1: Recommended Malaysia Air euality Guidelines (at 250 Celsius
and 101.13 kPa) adopted in Air pollutant tndex calculation

POTTUTANT
AND

METHOD

AVTRACINC
TIMT

MAI.AYSIA
GUIDELINES

(ppm) (uglm)

OZONE
AS 2s24

1 HOUR
8 HOUR

0.10
0.06

200
120

CARBON #
MONOXIDE
AS 269s

r HOUR
8 HOUR

30
9

35
t0

NITROCEN
DIOXIDE
AS 2447

1 HOUR
24 HOUR

o.17
0.04

320

SUTFER
DIOXIDE
AS 2523

1O MINUTT
1 HOUR

24 HOUR

0.19
0.13
0.04

500
350
105

PMlO
AS 2724.6

24 HOUR
I YEAR

150
50

#mg/m'
Table 2: Significant Harm l_evel toAplvalueof500

Pollutanl and Averaging Time Concentration
(ps/m') (ppm)

Carbon Monoxide (CO)
8hr
Nitrogen Dioxide (NOt
thr
Ozone (Ot
thr
Particulate Matter (PMt0)

24 hr

Sulfer Dioxide (SOr)
24 hr

57,5OO

3,7OO

3t7OO

500

2,620

50

2.O

2.O

1.O
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Figurc I : API subindcx frrnction for carton nonoxide
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API = conc. x 11.11111
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Figure 2 : API subindcx firnction for ozone
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Equation for thc calculation ofAPI based on l- hour averagc conccntation:

rconc<0.2ppm API = conc. x 100O

0.2 < conc. < 0.4 API = 200 + {[conc. - 0.2] x 500]

conc. > 0.4 ppm API = 30O + {[coc. - 0.4] x 1000]
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Equation fc the calculation ofAPI bascd on 1- hour svcrage conc€ntation:

API=conc.x588.23529

API = 100 + {[conc. - 0.u] x 232.56]

API=2(X)+ {[conc. - 0.6] x 166.667]

API = 300 + {[cmc. - 1.2] x250]

'conc < 0.17 ppro

r0.17<conc.<0.6

0.6 < conc. < 1.2

cotrc. > 1.2 fm

SGNIFCINTItlXlAtE
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Figure 4 : API subindex firnction for sulfur dioxide
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Equation for the calculation of API based on 24 - hour averagc concentration:

iconc < 0.04 ppm

10.04<conc.<0.3

0.3<conc.<0.6

conc. > 0.6 ppm

API=conc.x2500

API = 100 + {[conc. -0.O4] x 384.61]

API=200+ {[conc. -0.3] x333.333]

API=300+ {[conc. -0.61x 500]
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Figure 5 : API subin&x frrnction for PMIO
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Equation for the calculation ofAPI bascd on 24 - hour average concentration:

conc < 50 pg/cu.m API = conc.

50 < conc. < 350 ApI = 50 + {[conc. - 50] x 0.5]

j50 < conc. < 420 API = 200 + {[conc. - 350] x 1.4286]

420 < conc. < 500 Apl = 300 + {[conc. _ 420] x 1.25]

conc. > 500 Fglcu.m API = 400 + lconc. - 500]
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Figure 6: Air Pollutant Index Process Flowchart
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Figure 7: Example of possible API report for television.
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API = 150

POLLUTANT: Ozone

TODAY'S IIEALTH IMPLICATION:
Mild aggravation of symptoms anong high risk persons, l.e. thoce
with heart or lung disease.
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