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By
MUNIRAH BINTI ABDUL ZALlI
December 2013
Chairman: Hafizan Bin Juahir, Ph.D
Faculty: Environmental Studies

Intensifying demands on water resource management have produced many outstanding
methods in order to protect our valuable nature. Therefore, in order to conserve the river
basin, pollution sources must be tracked attentively owing to land-used and water level
variations (low, normal and high). Currently the increasing development trends along
Linggi River Basin have pose alarming environmental issues especially on the water
resources. In fact, great environmental protection must be established for the surface river
water due to its important as a source of drinking water purposes in Negeri Sembilan.
Foremost water research in multivariate and modelling techniques lead to combination of
cluster analysis (CA), discriminant analysis (DA), principal component analysis (PCA)
and receptor modelling to investigate the surface water quality at Linggi River Basin
(LRB), Malaysia ranging from year 2000 to 2010. Under cluster analysis three regions
were acquired such as high pollution status (HPS), moderate pollution status (MPS) and
low pollution status (LPS). Based on thirty water quality parameters only fifteen variables
were successfully discriminated as significant water quality parameters in the
differentiation of regions and water level classification. Spatial assessment of DA
revealed significant anthropogenic influences and seasonal changes at the three regions
with DO as the most significant parameter; whereas oil waste and contaminated metals
exhibits distinctive features during low, normal and high water level. PCA revealed that
only nine river pollution sources (water hardness-natural mineral salt, surface runoff,
anthropogenic input, raw sewage disposal, chemical changes, industrial activities,
agricultural runoff, rubber effluent and domestic waste) were characterized. Despite that
distinguishing the contamination in LRB were identified to be contributed by waste oil,
traffic runoff and waste water in temporal assessment via PCA. Source apportionment
results concluded that anthropogenic input was the major pollution sources at three cluster
regions. However based on temporal variation, waste water, fertilizer waste, and soil
runoff also show impacts on the river water quality status suggest the hydrological
features and runoff from river play a major role in assimilating and carrying the pollutants
during tidal changes. Therefore, this study is expected to support the local environmental
agencies in managing the river basin based on the comprehensive and reliable informative
results as regards to the spatial and temporal dissimilarity as well as definite pollution
sources in Linggi River.
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ENVIRONMETRIK DAN PERMODELAN RESEPTOR BAGI STATUS KUALITI AIR
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Pengerusi: Hafizan bin Juahir, Ph.D
Fakulti: Pengajian Alam Sekitar

Tuntutan yang hebat ke atas pengurusan sumber air telah menghasilkan banyak kaedah
yang cemerlang untuk melindungi alam semula jadi yang berharga. Oleh itu, untuk
memelihara lembangan sungai, punca pencemaran mesti dikesan dengan lebih teliti
berpunca dari perbezaan penggunaan tanah dan perubahan paras air (rendah, normal dan
tinggi). Pada masa ini, aliran pembangunan yang semakin meningkat di sepanjang
Lembangan Sungai Linggi telah menimbulkan isu-isu alam sekitar yang membimbangkan
terutamanya pada sumber air. Malah, perlindungan alam sekitar perlu diwujudkan untuk
permukaan air sungai kerana ia penting sebagai penggunaan sumber air minum di Negeri
Sembilan. Keutamaan penyelidikan air dalam teknik  multivariat dan permodelan
membawa kepada gabungan analisis kelompok (AK), analisis diskriminan (AD), analisis
komponen utama (AKU) dan model reseptor untuk menyiasat kualiti air permukaan di
Lembangan Sungai Linggi (LSL) di Malaysia daripada tahun 2000 hingga 2010. Di
bawah analisis kelompok tiga kawasan telah diperolehi seperti status pencemaran tinggi
(SPT), status pencemaran sederhana (SPS) dan status pencemaran rendah (SPR).
Berdasarkan tiga puluh parameter kualiti air hanya lima belas pembolehubah yang telah
berjaya didiskriminasi sebagai parameter kualiti air yang penting dalam membezakan
kawasan dan klasifikasi paras air. Penilaian secara tempat oleh AD mendedahkan
pengaruh antropogenik yang penting dan perubahan bermusim di ketiga-tiga kawasan
dengan DO sebagai parameter yang paling penting; manakala sisa minyak dan logam
tercemar mempamerkan ciri-ciri tersendiri semasa paras air yang rendah, normal dan
tinggi. AKU mendedahkan bahawa hanya sembilan punca pencemaran sungai (kekerasan
air- garam mineral semulajadi, air larian permukaan, input antropogenik, pembuangan
kumbahan mentah, perubahan kimia, aktiviti perindustrian, air larian pertanian, efluen
getah dan sisa domestik) telah ditemui. Selain itu, pencemaran yang berbeza di LSL telah
dikenalpasti berpunca dari sisa minyak, aliran trafik dan air sisa dalam penilaian tempoh
melalui AKU. Keputusan pembahagian sumber menyimpulkan bahawa input
antropogenik adalah punca pencemaran utama di tiga kelompok kawasan. Walau
bagaimanapun berdasarkan perubahan tempoh, air sisa, sisa baja, dan aliran tanah juga
menunjukkan kesan terhadap status kualiti air sungai menunjukkan bahawa ciri-ciri
hidrologi dan larian air dari sungai memainkan peranan penting dalam menerapkan dan
pembawaan pencemaran semasa perubahan pasang surut. Oleh itu, kajian ini dijangka
akan menyokong agensi-agensi alam sekitar tempatan dalam pengurusan lembangan
sungai berdasarkan keputusan maklumat yang komprehensif dan boleh dipercayai
berhubung perbezaan dalam ruang dan masa serta sumber-sumber pencemaran yang pasti
dalam Linggi River.
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