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ABSTRAK



6. Abstrak

Haze events occurred in Malaysia almost every year since more than two decades. These events
were usually accompanied with high PM;o concentrations which can last longer than three days.
This study attempt to characterized the years with haze events systematically by fitting the
monitoring records into three distributions that were reported to have dealt with extreme events
especially those related to air pollutions studies. These distributions plotted were then utilized to
established exceedences of Malaysian Air Quality Guidelines and prevalence of high PMy
concentrations.  Worst high particulate events were identified in 1997 as compared to 2004 and
2005 in most of the selected study sites. Weather parameters were expected to have some
influence on the concentrations of PMiyo. Previous hour concentrations, wind speed and
temperature were proven to have great influence on predicted PMyo concentrations. A workable
framework was proposed from this research to reduce the incidents of exceedences which requires
close cooperation between multiple levels of governance and enforcements. In addition, efforts on
capacity building and specific skill training should be given ample attentions. Finally, education,
awareness and willingness to change at all walk of life are paramount in ensuring environment
provides better air quality.
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7. Laporan Teknikal.

a. Distributions patterns of PMyo concentrations using probability distribution functions
ie. Weibull distributions, gamma distributions and lognormal distributions were
plotted for monitoring records from stations in Seberang Perai, Kuching, Jerantut,
Nilai, Indera Mahkota and Kuala Lumpur. Results from descriptive statistics indicated
that during years with haze events recorded the means calculated were higher than
the medians. The results suggest that there were higher records with PMqg
concentrations on the right hand side of the plot. These observations were confirmed
by the value of skewness and kurtosis recorded at all sites. Annual means values
suggested that 1997 was the worst haze events occurred in Malaysia. Conversely,
annual mean for monitoring station in Kuala Lumpur showed descending trend.
Further investigation revealed that this observation was mainly due to relocation of
monitoring stations from road side to residential area. Jerantut and Indera Mahkota,
both, showed ascending trend for PM,, annual means which indicated that pollution
for both areas were on the rise. (see LAMPIRAN 1).

b. Best performance indicator were established for each year and site. Six performance
indicators were used in order to identify the ‘best’ distribution to describe PM1q during
year with ‘haze events’ at different sites. The results confirmed that log normal
distribution as the best distribution to represent monitoring records during high
particulate events i.e. haze events. (see LAMPIRAN 2).

c. Exceedences and prevalence period of the PMo concentration above the Malaysian
Air Quality Guidelines for daily average and annual average using the cumulative
distribution functions. Seberang Perai recorded the highest exceedences in 2005 at
10.7% of the time compared to other stations which recorded the highest
exceedences in 1997. In 2005, the calculated prevalence of exceedences was 39
days with return period of 9 days. Time series plot for each year showed similar

~ results. (see LAMPIRAN 3 and 4)

d. First order reactions of influence of weather parameters on changing patterns of PMyo
concentrations during year with ‘haze events' was best represented by the
equations:-

PM,, = —87.316+5.419T —0.034T2 —5.058ws +0.095ws” -+ 0.931PM,, .,

Parameters considered to have biggest influence on the model were temperature,
windspeed and previous hour PM1g concentration at r* = 0.9163. (see LAMPIRAN 5)

e Workable framework to minimise the magnitude of the impact of this recurring haze
events to general public was drawn which involved inter government, federal
government agencies, state government, and all stake holders. More stringent
enforcement and tighter cooperation should lead to the expected reductions in the
number of haze events, thus, minimizing the impacts of PMyo to the environment.
(see LAMPIRAN 6 and 7)

Key word: PMyq, haze events, exceedences,
Kata kunci: PMyo, keadaan berjerubu, melampaui
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DESCRIPTIVE STATISTICS AND PROBABILITY DISTRIBUTIONS
DESCRIPTIVE STATISTICS (1997)

Indera Kuala
Perai Kuching Jerantut Nilai Mahkota Lumpur
Total, N 8482 8076 4324 8466 8309 7922
Minimum 8 3 1 10 8 8
Maximum 718 995 439 - 631 331 629
Mean 77.70 73.05 40.51 « 79.18 33.59 116.68
Variance >1000 >1000 >1000 >1000 882.11 >1000
Std dev 58.96 114.05 51.71 §7.03 29.70 67.94
Median 65 41 25.5 59 25 101
Skewness 3.55 4.66 3.97 3.29 3.22 2.20
Kurtosis 24.70 28.53 22.58 18.67 18.58 10.38
PARAMETERS VALUES (1997)
1. GAMMA DISTRIBUTION
Indera Kuala
Perai Kuching Jerantut Nilai Mahkota Lumpur
o (scale) 2.5498 1.1555 1.3123 2.2928 2.1011 3.8426
A (shape) 30.4715 63.2195 30.8730 34.532 15.989 30.366
2._LOG-NORMAL DISTRIBUTION
_ Indera Kuala
~Perai Kuching | Jerantut Nilai Mahkota | Lumpur
p (location) 4.1441 3.7996 3.2745 4.138 3.2579 4.6237
o (scale) 0.6502 0.8781 0.8699 0.6585 0.6862 0.5152
3. WEIBULL DISTRIBUTION
_ Indera Kuala
Perai Kuching Jerantut Nilai Mahkota | Lumpur
o (scale) 86.86438 71.4227 41.4832 87.8978 37.0609 | 132.1497
X (shape) 1.5089 0.9622 1.0496 1.4004 1.3482 1.8572

-Lampiran 1



Probability Distribution Functions and Cumulative Distribution Functions for 1997
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DESCRIPTIVE STATISTICS (2004)

r" Perai Kuching Jerantut Nilai Indera Kuala
Mahkota Lumpur
Total, N 8580 8733 8449 8784 8632 7324
Minimum 5 5 5 5 5 5
Maximum 421 259 205 406 207 208
Mean 91.87 43.83 44.54 59.75 35.00 68.54
Variance >1000 559.85 400.74. 899.68 298.68 781.00
Std dev 38.17 23.66 20.02 30.05 17.28 27.95
Median 87 39 41 54 32 66
Skewness 0.76 2.22 1.29 1.34 2.24 0.63
Kurtosis 4.77 11.07 6.35 4.95 15.35 3.73

PARAMETERS VALUES (2004)

1. GAMMA DISTRIBUTION

Indera Kuala
Perai Kuching Jerantut Nilai Mahkota | Lumpur
o (scale) 4.9981 4.3414 5.1754 4.2128 4.7624 5.6016
X (shape) 18.3804 | 10.0967 8.6052 14.3841 7.3486 12.2360
2._LOG-NORMAL DISTRIBUTION
Indera Kuala
Perai Kuching Jerantut Nilai Mahkota Lumpur

i (location) 4.4170 3.6608 3.6966 3.9809 3.4466 4.1355

o (scale) 0.5064 0.4880 0.4618 0.5164 0.4744 0.4521

3. WEIBULL DISTRIBUTION

Indera Kuala

Perai Kuching Jerantut Nilat Mahkota | Lumpur
0 (scale) 103.24 49.63 50.29 68.55 39.53 77.17
) (shape) 2.51 1.97 2.33 2.13 2.11 2.61
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The cumulative distribution function plot using Log-normal distribution for Perai
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7 density function, f(x)
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The probability distribution functions using Weibull distribution for Perai
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The cumulative distribution function plot using Weibull distribution for Perai
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Kuching

Probability density function, fx)
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The probability distribution functions using Gamma distribution for Kuching

Cumulative distribution function, F(%)
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The cumulative distribution function plot using Gamma distribution for Kuching
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