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ABSTRAK

Kajian ini bertujuan untuk meramal siri masa ozon mengikut monsun di kawasan
pendidikan tinggi Malaysia melalui pendekatan kalut. Terdapat tiga objektif utama
kajian iaitu mengesan kehadiran dinamik kalut dalam siri masa ozon, meramal siri
masa o0zon menggunakan pendekatan kalut dan membina kaedah baharu iaitu kaedah
k — songsang bagi mencari bilangan jiran terdekat k . Bagi mengesan kehadiran
dinamik kalut, kaedah Cao, kaedah m- songsang dan plot ruang fasa adalah
digunakan. Bagi meramal siri masa ozon melalui pendekatan kalut, terdapat dua
langkah yang terlibat iaitu pembinaan semula ruang fasa dan proses peramalan. Untuk
pembinaan semula ruang fasa, tiga parameter diperlukan iaitu masa tunda 7z, matra
pembenaman m dan bilangan jiran terdekat k . Parameter r ditentukan melalui
kaedah purata maklumat bersama, penetapan =1 dan kaedah 7— songsang.
Parameter m pula dikira melalui kaedah Cao dan kaedah m—songsang. Kajian ini
memperkenalkan kaedah baharu iaitu kaedah k— songsang. Pendekatan kalut
diaplikasikan ke atas siri masa ozon di tiga kawasan pendidikan tinggi Malaysia iaitu
UPSI Tanjung Malim, UiTM Shah Alam dan USM Gelugor. Bagi setiap kawasan, siri
masa dibahagikan mengikut monsun iaitu monsun Timur Laut dan monsun Barat
Daya. Melalui kaedah Cao, kaedah m-—songsang dan plot ruang fasa, keputusan
menunjukkan kehadiran dinamik kalut dalam siri masa ozon.di ketiga-tiga kawasan
dan kedua-dua‘monsun. Keputusan-peramalan jpula. menunjukkan nilai pekali korelasi
bagi kesemua model peramalan adalah menghampiri satu. Ini menunjukkan bahawa
peramalan siri masa ozon melalui pendekatan kalut adalah cemerlang. Melalui kaedah
k —songsang, nilai k optimum yang dicadangkan untuk kajian pada masa hadapan
adalah antara 10 dan 100. Kesimpulannya, pendekatan kalut telah berjaya meramal
siri masa ozon. Implikasinya, pendekatan kalut boleh diperluaskan bagi meramal siri
masa pencemar udara yang lain seperti jerebu dan karbon monoksida. Diharapkan
kajian ini dapat membantu pihak-pihak berkepentingan seperti Jabatan Alam Sekitar
Malaysia, Jabatan Meteorologi Malaysia serta Kementerian Pendidikan Tinggi
Malaysia dalam menguruskan pencemar ozon dengan lebih efektif.



FORECASTING SEASONAL OZONE TIME SERIES IN MALAYSIAN
HIGHER EDUCATION AREAS THROUGH CHAOTIC APPROCH

ABSTRACT

This study aims to forecast the seasonal ozone time series in Malaysian higher
education areas through chaotic approach. There are three main objectives of the
study which are to detect the presence of a chaotic dynamics in the ozone series,
forecast the ozone series through chaotic approach and develop a new method namely
k —inverse method to find the number of nearest neighbor k . For detecting the
presence of chaotic dynamics, Cao method, m—inverse and phase space plot were
used. In order to forecast the ozone series through chaotic approach, there are two
steps involved, namely reconstruction of phase space and forecasting processes. For
the reconstruction of phase space, three parameters are required, which are delay time
7, embedding dimension m and number of nearest neighbor k . Parameter 7 is
determined through the average mutual information method, setting of z=1 and 7 —
inverse method. Parameter m is calculated by Cao method and m —inverse method.
This study introduces a new method of k —inverse. In this study, chaotic approach
was applied on ozone series in.three Malaysian higher education areas namely URSI
Tanjung ‘Malim; UiTM Shah/Alam.and USM. Gelugor..For each"area; the ‘time series
were divided by monsoon namely Northeast and Southwest monsoon. Through Cao
method, m—inverse and phase space plot, the results show the presence of chaotic
dynamics in the ozone series at all three areas and both monsoons. The forecasting
results show that the correlation coefficient values for all forecasting models are
approaching one. These suggest that forecasting of ozone series through chaotic
approach is excellent. Through k —inverse method, the proposed optimum k value
for future research is between 10 and 100. In conclusion, the chaotic approach has
been successful in forecasting the ozone series. In implication, chaotic approach can
be extended to forecast other series of air pollutants such as haze and carbon
monoxide. It is hoped that this study will help stakeholders such as Department of
Environment Malaysia, Malaysian Meteorological Department and Ministry of
Higher Education Malaysia in managing ozone pollutants more effectively.
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