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ABSTRACT 

A review of floods modelling in use today shows that new techniques are required 
that solves the problems of flood prediction and damage estimation. It is generally 
acknowledged in the environment sciences that the choice of computational model 
impacts the research results. Such models mainly used to simulate rainfall and 
water level prediction involve that use an intelligent model. This study aims to 
explore the use of an Artificial Neural Network (ANN) models to predict the water 
level at Jeti Kastam. Rainfall and water level were considered as the primary factor 
influencing the likelihood of flood and a number of ANN architectures were 
evaluated as flood prediction models. The Kelantan river area is one such region 
which has been vulnerable to flood disasters. This study predicts river water level 
from rainfall and water level data. The data collection start with rainfall and water 
level data provide by Department of Irrigation and Drainage Malaysia (DID). Then 
it followed by identifying its significant station using Z-score technique. After that, 
ANN model was developed based on significant data stations of rainfall and water 
level at Kelantan river. The use of six stations of rainfall and water level along 
Kelantan River from upstream to downstream which are Kuala Koh, Tualang, 
Kuala Krai, Kusial, Dataran Air Mulih and Jeti Kastam were coded as S1 to S6. It 
specifically analysed the historical data of rainfall and water level stations in 
Kelantan river basin from January 2013 until December 2015. The total of 105,120 
rainfall data and water level data were collected per year. It means, the total of 
315,360 data of rainfall and water level were used for analysis. Z-score technique 
was proposed to identify the significant data stations of rainfall and water level in 
order to increase the performance of ANN training networks model. This study 
shows the comparison results between with Z-score and without Z-score technique 
that will affect the performance of ANN prediction model. Z-score technique 
highlighted that four data stations of rainfall and two data stations of water level 
stations were recognized. For water level stations, they are Kuala Koh, Tualang, 
Kuala Krai and Jeti Kastam. Meanwhile, Kuala Koh and Tualang were recognized 
for rainfall stations. Feedforward algorithm was used as neural network architecture 
in this flood modelling and it showed that, this architecture can predict the water 
level very well. The ANN model was trained, validated and tested successfully with 
Mean Square Error (MSE) was calculated at every node. The result with Z-score 
showed that the number of hidden neurons was kept at five in hidden layer afforded 
the lowest MSE value was 0.0000245. However, the result of without Z-score 
technique showed that the MSE value is 0.0000758 with six hidden neurons in 
hidden layer. The results of the modelling and identification system are presented 
such that can be used as an aid to the flood modelling. This approach produced 
acceptable results for the requirements for the neutral network architectures that 
were studied. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Research Background 

Floods are natural hydrological phenomena [1]. Floods can be describe as a 

the most dangerous disasters will cause of loss of life and property [2]. There are 

very few countries worldwide that do not suffer a risk from flooding. The biggest 

floods recorded in recent Malaysian history occurred in 1967, 1971 and 1998 [3]. 

Cause of flooding had been identified from either natural, unnatural or both factors 

[4]. Natural factors are those directly cause by heavy rainfall and the topography 

within the riverbanks [5]. Unnatural factors that contribute to floods are the effects 

of uncontrolled development, disturbance to river flow such as the building of 

bridges and roads along the river [6]. The floods that occurred in every monsoon 

season over the east coast Malaysia region such as Kelantan, Terengganu and 

Pahang are in a state of unpreparedness [4, 7]. Generally, flood is classified into two 

types; the monsoon season and flash flood [5]. In Malaysia, the monsoon season 

usually occurs in the months of November until March and experienced major floods 

in the years since 1926 [6]. 

Developing a model in the analysis for flood has been a popular subject study 

to researchers [8, 9]. Artificial Neural Network (ANN) has been extensively used in 

various application as an efficient tools of modelling and forecasting these two 

decades [10]. Many models are used in hydrology model for various purposes. Some 

of these models include the Nonlinear Auto Regressive Exogenous Input (NARX) 

Model, Autoregressive with Exogenous Input (ARX), Back Propagation Neural 

Network (BPN), Elman Neural Network (ENN) and Artificial Neural Network 

(ANN) [11-13]. For flood forecasting purposes, some of the physical parameters 

such as rainfall-runoff relationship, depth of river water level, streamflow and stream 

slope are needed defined as input and output models [5, 14]. The popular model such 

as in hydrology prediction is ANN where it was recognized as the most effective and 

its ability in analyzing the dataset [15, 16]. This method is limited to the subject of 

flood modelling since only three years data were collected in identified the 

significant stations and fed to ANN model for development. 

The State of Kelantan belongs to the Eastern Region of Peninsular Malaysia 
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