
 
 
 
 
 
 
 
 
 
 
 

 

CHAPTER 1 
 
 
 

 

INTRODUCTION 
 
 
 

 

1.1 Background of study 

 

Water is significant sources in life routine that requires be protecting, defending and 

treating. It is also resources for the renewable energy generation and hydropower to meet 

energy demand for the development and economic growth. On the other hand, water uses for 

major welfare issues like irritation for food security and for household supply. However, most 

of the countries are facing with the water shortage, quality deterioration and flooding events, 

which need major awareness and action. Water is also crucial for the agricultural production, 

carbon budgets (and other biogeochemical cycles), biodiversity, energy generation, industrial 

production and human health. Extreme floods and droughts disasters are also contributed to 

the water scarcity and environmental damage (Halwatura & Najim, 2013; Harding, Weedon, 

van Lanen, & Clark, 2014). 

 

Study by Manton et al., 2001 found that the annual rainfall was decreasing in the 

most countries of Southeast Asia region between 1961 and 1998. In the recent years, 

several extreme and drought events have been reported in Malaysia. For example, an 

extreme rainfall event from 9 to 11 December 2004 caused severe floods over the east 

coast of Peninsular Malaysia (Juneng et al. 2007). Due to the cold surges of the northeast 

monsoon, abnormal heavy rainfall occurred in the southern part of Peninsular Malaysia 

for several days in late December 2006 and in the middle of January 2007 which causing 

massive floods in the region (MMD, 2007) 
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In Malaysia, flood and drought are happened in every year causes by the 

monsoons. The strength of these monsoons will influencing the frequency and impact of 

the calamities. Based on the 100 years record, the worst flood disaster occurred at the 

district of Segamat, Johor, Malaysia on 12 January 2007 and since then the event occur 

at almost each year especially during monsoon season and this has caused lots of damages 

including death (Asmara & Ludin, 2014). Among all natural hazards, floods are the most 

frequent, destructive, and costly disasters in Malaysia. The east coast of Peninsular 

Malaysia have experienced floods regularly because of their geographical location that 

exposed to northeast monsoon that bring heavy rainfall and eventually contribute large 

volume of runoff to the relatively large catchment areas (Noor et al., 2016).The 

Department of Irrigation and Drainage (DID), Malaysia has estimated that more than 

29000km
2
 of land area and 4.82 million people affected by flooding annually. The 

damaged cause by flooding is in range about RM915 million. Two major types of flood 

that happened in Malaysia are monsoon floods and flash flood. 

 

The sustainable of water resources is an important priority across the globe. While 

water scarcity limits the uses of water in many ways, floods may also result in property 

damages and the loss of life. To more efficiently use the limited amount of water under 

the changing world or to resourcefully provide adequate time for flood warning, this issue 

has seeking advanced techniques to improve an efficiency of streamflow forecasting for 

the short-term and long-term basis. 

 

In this study, Identification of Unit Hydrograph and Component flow from 

Rainfall, Evaporation and Streamflow (IHACRES) has been applied. The model is 

classified as the metric based model. In the recent year, IHACRES has been successfully 

used as rainfall-runoff model. The advantage of this model compared to the physical and 

conceptual model, since it able to stimulate non-linearity in a system. Besides that, 

IHACRES is non-parametric techniques and does not require the assumptions of 

constraints. It is also effective to distinguish between relevant from irrelevant data 

characteristics. 
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1.2 Problem Statement 

 

High-impact floods have become a virtually annual experience in Malaysia, yet 

flood insurance has remained a grossly neglected part of comprehensive integrated flood 

risk management (Aliagha, Jin, Choong, Jaafar, & Ali, 2014). The excessive water causes 

one of the main factor of the flood from the streamflow and rainfall. Streamflow is related 

to fresh water availability for human, animal, and plant populations, and to the incidences 

of natural hazards, such as flood and drought, that occur abruptly and may result in loss 

of human and animal life and damages to human properties. Flood alert systems hold the 

highest possibility or reducing the damages from the floods. On the other hand, drought 

analysis also counts on appropriate forecasts of stream flow. Stream flow prediction 

therefore provides crucial information for adaptive water resources management. Stream 

flow is also a best determinant of aquatic habitat conditions through the effects of peak 

or flood events. Stream flow or discharge is the volume of water that moves through a 

specific point in a stream during a given period of time. Discharge is usually measured 

in units of cubic feet per second (cfs). To determine discharge, a cross-sectional area of 

the stream or river is measured. Then, the velocity of the stream is measured using a Flow 

Rate Sensor. 

 

Sungai Yap has been selected for this research area due to its historical data of 

flood recurrence, rainfall recorded and recent flood disaster. From the past two years, 

Pahang has been experiencing with the land development and economic growth rapidly. 

The increment of population of Pahang may causes the problem of water supply and 

water pollution in Pahang state causes the problem of water supply and water pollution 

from the industries (Tan el al.,2009). 

 

The hydrological impacts change are analysed by using the conceptual based and 

physically based hydrological model. (Dibike and Coulibly, 2005). In this study, it will 

focus on metric based model, which has more accurate result than other model. This 

model has its expertise if the modeller with prior knowledge of the information input 

being modelled is the result in the IHACRES model. Sometimes, due to subjective factor 

involved the nonlinear result can produce uncertainty result. Therefore, this study is about 

to focus on developing an effective and efficient calibration procedure. 
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