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ABSTRACT 

Best assessment practise in river basin should emphasize on conservation and 
sustainable aspect of freshwater organism especially the phytoplankton. Since 
phytoplankton are the primary producer in the aquatic life cycle, sustaining its diversity 
are the main priority. Consequently, human knowledge and experiences by the local 
authorities and researchers in sustaining the phytoplankton ought to be adapted in a 
water assessment. Fuzzy theory can incorporate both hydrological data and human 
knowledge in developing the best water assessment practise. Therefore, this research 
proposes a water quality assessment emphasizing on the needs of the phytoplankton 
community by integrating it with the current Department of Environment Water 
Quality Index (DoE WQI) adapted in Malaysia. This research was driven by three main 
objectives. First, the diversity of phytoplankton community had to be determined and 
followed by determining the relationship of the diversity of the phytoplankton with the 
selected physicochemical parameters. Followed by the evaluation of water quality 
assessment based on the Fuzzy Inference System (FIS). FIS comprises of 5 major steps; 
Fuzzy Input, Fuzzy Output, Inference Rule, Aggregation and Defuzzification. Thirdly, 
validation of model using one-at-a-time local sensitivity analysis (OAT-LSA) 
approach. Inanam Likas River Basin (ILRB), Kota Kinabalu was selected as the case 
study to demonstrate the feasibility of the proposed model. Finding of the research 
shows the hydrology parameter of Ammonium, Dissolved Oxygen and pH value has 
positive relationship with the diversity index of phytoplankton (H'). Meanwhile, 
Turbidity has negative relationship with H'. Apart from the identified correlations, 
phytoplankton under the phylum of Euglenophyta and Dinoflegellata was identified to 
be having increasing trend from the upper stream to the lower region. Moreover, the 
establish water assessment model constructed was able to evaluate and execute the 
input into a single index. The condition of ILRB was able to determine from poor to 
excellent condition of the water quality. Finally, OAT-LSA was demonstrated for 
validation purpose. It was done through perturbation of input parameter by ± 10% and 
it shows the constructed model was consistent. Therefore, the proposed water 
assessment model able to consistently execute the assessment based on the local needs 
of the phytoplankton. It definitely can be practise by the Department of Environment 
Malaysia, benefits the local community and most importantly able to sustain the 
phytoplankton community in Inanam Likas River Basin. 

lV 



TABLE OF CONTENTS 

CONFIRMATION BY PANEL OF EXAMINERS 

AUTHOR'S DECLARATION 

ABSTRACT 

ACKNOWLEDGEMENT 

TABLE OF CONTENTS 

LIST OF TABLES 

LIST OF FIGURES 

LIST OF SYMBOL 

LIST OF ABBREVIATIONS 

CHAPTER ONE: INTRODUCTION 

1.1 Introduction 

1.2 Current work 

1.3 Problem Statement 

1.4 Objectives 

1.5 Conceptual Framework 

1.6 Significance of Research 

1.7 Scope of Research 

1.7.1 Face-to-face Interview for Fuzzy Inference System 

1.7.2 Morphology Identification of Phytoplankton 

1.7.3 Trend Series Data of the Selected Water Parameter 

1.8 Organization of Research 

CHAPTER TWO: LITERATURE REVIEW 

2.1 The Management of River Basins and Its Threats 

2.1.1 Integrated River Basin Management 

Page 

ii 

iii 

iv 

v 

vi 

x 

xii 

xiv 

xv 

1 

3 

4 

6 

6 

9 

10 

10 

10 

11 

11 

13 

13 

13 

2.1.2 Implementation of Integrated River Basin Management in Malaysia 14 

2.1.3 Anthropogenic and Climate Change as Threats to the Rivers 15 

2.2 Water Quality Assessment Model 15 

Vl 



LIST OF TABLES 

Tables Title 

Table 3 .1 Decision Table of if .. and ... then. .. Rules 

Table 3.2 General Form of Water Quality Assessment Inference Rule 

Table 3 .3 Summary of Sampling Location and Its Physical Attributes 

Table 3.4 Apparatus Used for Phytoplankton Sampling and Water Data 

Recording 

Table 3.5 Pre-set Condition of Hydro lab DS5X 

Table 3.6 Experts Background and Years of Experience 

Table 4.1 Mann- Kendall Trend Series Analysis (2012 - 2016) 

Table 4.2 National Water Quality Standards (NWQS) Water Parameter 

Page 

42 

42 

46 

52 

53 

57 

61 

Classification 63 

Table 4.3 Mann - Kendall (MK) Analysis on Phytoplankton Distribution 69 

Table 4.4 The Dominant of Phytoplankton in Inanam Likas River Basin 70 

Table 4.5 Phytoplankton Shanon Diversity Index in ILRB 72 

Table 4.6 Correlation Coefficient Analysis of H' and the Physicochemico 

Parameters 

Table 4. 7 Modified Sets of Classification from NWQS 

Table 4.8 Experts Response to Alteration of Current Classification on 

Dissolved Oxygen 

73 

75 

77 

Table 4.9 Experts Response to Alteration of Current Classification on Ammonium 77 

Table 4.10 Experts Response to Alteration of Current Classification on Turbidity 77 

Table 4.11 Experts Response To Alteration of Current Classification on pH Value 78 

Table 4.12 Importance of Water Parameter in Sequence Conclude by Experts 79 

Table 4.13 Modified Water Quality Index Output from DoE WQI 80 

Table 4.14 Sets of Classification Used to Represent Each Parameter. 80 

Table 4.15 General Forms oflmplicated Inference Rule: Case Study Adapted 81 

Table 4.16 Physicochemico Water Parameter from ILRB 83 

Table 4.17 Fuzzy Inputs of Collected Hydrological Data 84 

Table 4.18 Classification of Physichemico Data from Station 1 91 

Table 4.19 Summary of Shanon Diversity Index and FWQAI in ILRB 92 

x 


