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ABSTRACT

RESULTS OF PMIO (inhalable particulate matter) monltoring In
Kuala Lumpur from September 1586 to September 1788 are
reported. Sampling was done using a slrze-selective hHigh
volume air sampler located on the roof-top of a four storeoy’
building at the existing UTM A1ir DQuality Monitoring station.

On average, measurements of FPM1IC obtalned was  50.8
g smT. This is closed to the annual value of USEFA standsard
ocf 50 ugsmT. Other pertinent findings are discussed in this
paper. ‘

INTRODUCT ICN

The existing Ambient Al Quality Standards for
atmospheric marticles pertalning to the mass concentration
of total suspended particulate matter (TSP) has now been
reviewed by respected Environmental Agency in many countries
in the world. The T5F measured by the Hi-vol sampler,
consicts of the mass of particles less than approximately SO
um in diameter. But there is scientific evidence that the
health effect of particles depend on the size distribution
and chemical camposition of the particles. Thus, standard
based on TSP aslone is now Tound to be inadequate and that
future particulate monitoring should be  fooussed an
inhalable size fraction which gives better assessment of
particulate pollution impacts on human health.

Acknowledging the fact above, a gcomprehensive ailr

gualzity monitoring station wWas set up in Universiti
Teknologi Malaysia beginning January 1986. Among the mailn
objectives of the establishment of the station was to assess
the level of particulate pollution particularly . the

intalable size fraction in the Kuala Lumpur area.



THis mote presents, the accumulated sampling data of
TCP and inhalable particulate (or PMIO di.e. particles havaing
25 than 10 um in eerodymamic diametes) for a preliminary
sessment. :

Lo
B

ME THODOLOGY

The locatioms of the UTHM air guailty monitoring station
as well as the surrounding industrial  area are  Shown  1n
Figure 1. The TSP and PMIC were collected using a standard.
High volume (SA-iH) and size-selective hiah volume (SA-32218)
alr samplers respectively. Samplers were placed on the

roof-top of a four storey building in The campus area. Both
samplers were calibrated and operated concurrently at 1,13
cubic meter/min with a sampling frequency cof cnce 1in. four

days. The preconditioned glass fiber tilters (EPM-2000)

were used to collect the particles. '
The meteorological parameters mentioned 10 fthilis paper

were gathered from the nearest Malaysian Meteorological

Services station located in Petaling Java.

RESULTS & DISCUSSION

This paper summarizes some of the pertinent findings
with reégard to the air particulate monitoring gdata gathered
at the UTM Air Quality Monitoring Station. These Tindings
are discdssed below: : '

Monthly Variation of Suspended Farticulate Matter.

Both PM10 and TSP are also regarded as @ suspended
particulate matter (GFM) The monthly averages of the PM1O
and TSP are shown in figure Z. As expected, the T5P was
found to have higher concentration than PMI0 in most of the
time. . This clearly indicate that the PMLO constitutes an
inhalable particulate portion of the T6F. ThHis was the mailn
reason why many countries have started to agres. to review
the present TEF standard.

Both PMLIO and TSP concentrations were found to vary in
each month and the variations were consistent throughout the
study period (1.e as PMLIO increases, TSR also 1ncreases or

vice versal. The wvarjation of the SPM in the atmosphere 1s
very much Influence by the meteorclogical factors such as
daily windg speed and direction. Weather conditimm ench ao



Fain can. also play an important role 1in reducing the amount
of particulate in the atmosphere. Figure 2 ciparly
demonsirates that during raining months (somewhere Novembar
- December) the SPHM levels off to the minimum as comparsed to

during dry months {(somewhere June - July) where the SPM
levels were much more hilgher. To a certaln extent, the PM1O
1s sesn to predominste the TEFP level during soms  of the
mon LG . Prolong wetness in ground  level during ralning
period oould  causs this effect  Hut this  needs  fortherr
investigations. The effect of rain on BPM Qmmtemtrati@ﬁa 1%

also discucsed 1in the later part of this paper.
The broken lines in figure 2 denocte the discrepancy 1n

the data collection during the study period due to technical
problems.

Arnnual Average SPM Concentrations.

The anmnual average of PMIO and TSP concentrations were
50.8 ard 6&6.0 ug/mT respecitively. The PMI0 value exceeds
fie annmual standard value of USEFA of D0 . ug/mT by a very
emall fraction. fven, this is =o, detail investigation Is
warranted to further assess the implication of this finding
as orobably data from a station may not be adeguate fto
evajuate the impact f the inhalable particulate pollution
for the whole regilon. :

=

Meanwhile me annual average TSP concentration was a
below the Department of Environment guideline value of 70
ug/mT. . The height of the sampling point could also caused

the TSP value to be lower fthan expected as in this case.
Effect of Wind Speed on SPM.

Wind sneed 1s . said to be one of  the most important
meteorological parameters that cam affect the dispersion-of
pollutants. 1n Kuala Lumpur®-=. Figure 3 presents the
percentage of occurence of wind directions (vector sums) Lo
four major sectors (NW, GW, SE and NE) during the study
period. While Figure & presents the percentage
contributions of both PMLIC armd TSP in each of the wind
sectors. '

It seems that the SW wind sector contributes the
highest pollution icad of PMIC and TSP to the sampling site
although the percentage of occurance of wind directicon from
this sector was among'the lowest during the study period.

The . highest contribution £ PMIO or TSP from  this. wind
5 Fggt el mee w00l simeee-mont ol the imrortact  Industeies




are located along this cector. THe SW wind direction will
prohably carry the pollutants along wilh 1t as vt moves 1nto
the Kiang Valley rEegQlon. Meamwhiie the  pollutant
comtribution from other sectors (i.e. N, NE and BE} were
relatively the same.

Ffftprt of Rainfall on SPM.

A distussed pDreviously, the raintall WNa G a0
"
i

e ST COmTEn Al T P

nualrtatrtively to intluence
atmosphere. Table 1 presents the particulate concentration
data for both rainy and non-valny days during the study
neriod. From Table 3, it seems that rainfall has very
mimimal effect on the T3P and only 9% aiifference in TSP
concentration was found between the two differents davs. In
contrast, the faiﬂfall'_waa shown to have no significant
sffect on PMI0O concentratiocn. It would be expected that
fine particles like PMIO are vefy' difficult  to remaove as
compared to big size particles and this is the most likely
reason for the above finding.

Since, only the TSP ig affected by the rainfall and not
PM10, .a higher PMLIO/TEP ratio is expected during rainy days

than non=-rainy davys. This ic clearly =hown in Table 1. The
PMIO/TOSP ratio were .64 and 0.958 for rainy and non-rainy
davys respectively. Here, nigher FM10o/ TSR ratio 15 .

registered durilng rainy days.

Further investigation  reveals that ~“there are two
components of . rainfall that need to _be considered: 13
amount . and 2y duration of rainfall. The effect of these
components on SPM chcéntration can | be aquantify

statistically by looking into the correlation coefficient of
SPM againsts each of these components separately as given 1in

Table 2. Soth PMLIO  and TSP were  better correlated
(negatively) with the duration term a&s compared to the
amount of rainfall. - The PMLIO has better correlation
coefficient (r = ~0.42) than the TSP (v = —-0.37) against the
duration of rainfall. But at the sametime the PMLIO has &
moor correlation coefficient (v = -0 .09 against the amount
of rainfall as compared to the TSR This indicated that a
longer time and not the amount of rainfall 1 rvequired to
remove these fine particles from the atmosphere. It 1s
commonly observed that fine rain water droplets are produced
. during a rainy day that last for bours. Evidemtly, this
will give a better collection efficiency for fine: particles
a5 well as the big size particles.. However, the overall
eiiowl Wi taaniiaell S e OPM concentration is  suwill

dependent on  the,_ amount

_and duration components of  the
rarntall. g :



CUNCLUSTON

Some  of the pertinmnent finding=s ~o©on &ir particulate
pollution data coliected " at UTM air gualify mmmitmrimq_
station have been reporied, On. average, the inbalable
particutate PM10 concentration was  found to be 50.8 wg/mT
which exceeded the armnual standard of USERA value of 90
ug/mT by a small marginm. This will certainly need an.

L obhe
possible health effect of thecse fine particles G public

attention o relevant agency to further investigate

health at. large. And 1f find necessary. steos snhnould be
takem Trom now 10 arder to contral  the DOSEAblE Jﬂhai@blé
particulate scurces in  the region. It iz dncumbent on
responsible authority to see that future Cambrent air
particulate monlitoring should emphasize the collection of
inhalable size fracticn as this wou ld give & . better
epidomiclogical understanding between man and his

environment .
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TABLE §-:  The Effect of Rainfall on Suspénded
' Particulate Matter

Farticulate Cono.

Farticulate T T T e

Nom-Rainy Raimey Yoo Femowval

GF : A St B DY
PM1O _ ©40.3 40.7 _ -
PMIQ/TSP g S 0.58 O. b4

Table 2 : -The.Correlation Coefficients af Particulate
' Against the Rainfall Components

Correlation Coefficients

Amount of Rainfall ‘ Duration of Rainfall

Farticulate

TSP L - G.11. S — .37

PHIo. - . = 0.09 - 0.4z



