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ABSTRACT 

 

Lebir River is one of the main tributary of Kelantan River and has been spotted that 

which has high potential rate affected by flood. A research was conducted as to 

calculate the total sediment load at Lebir River, analyze the water quality of Lebir river 

due to flood event and sedimentation process and to identify the relationship between 

amounts of sediment load with water quality in the river. Five stations were setting up 

for the collection of sample of sedimens and water samples which are situated at 

downstream, Kg Lebir, Paloh (Station 1), Kg Manek Urai Lama (Station 2), middle 

stream,Kg Laloh (Station3), Kg Bukit Tebuk (Station 4) and upstream, Kg Ladang 

Lapan Kabu (Station 5) along the Lebir River on October 2015. The particle size for 

sediments was distributed in the range of 0.063mm to 5mm by using sieve analysis 

method. Engelund/Hansen function method was used for the prediction of the total 

sediment load at Lebir River. Besides that, analysis of water quality at Lebir River was 

conducted based on six parameters (Biochemical Oxygen Demand, Chemical Oxygen 

Demand, Dissolved Oxygen Total Suspended Solid, Ammoniacal Nitrogen, pH and 

Turbidity). From overall findings, the sediment size at Station 1, 2, 3 and 4 retained 

1.18mm and found as coarse sand type (0.5-2.0mm) and for Stations 5 retained on the 

size 5mm which indicates the fine gravel types. For the prediction of total sediment 

loads, Station 1 has 13737.6tonnes/m-day, Station 2 has 16243.2 tonnes/m-day, Station 

3 has 7516.8 tonnes/m-day, Station 4 has 3801.6 tonnes/m-day and Station 5 has 518.4 

tonnes/m-day.  Based on analysis of water quality at Lebir River, the river is in Class IV 

which is in range (34.35 to 51.59) after flood compare to Class II before flood event. 

Biochemical Oxygen Demand, Chemical Oxygen Demand, Dissolved Oxygen Total 

Suspended Solid, Ammoniacal Nitrogen, pH and Turbidity shows the higher value than 

the value before flood event.  
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ABSTRAK 

 

Sungai Lebir merupakan salah satu anak sungai utama Sungai Kelantan dan telah 

dikesan yang mempunyai kadar potensi yang tinggi dilanda banjir. Penyelidikan telah 

dijalankan untuk mengira jumlah mendapan di Sungai Lebir, menganalisis kualiti air 

Sungai Lebir kesan daripada peristiwa banjir dan proses pemendapan dan untuk 

mengenal pasti hubungan antara jumlah mendapan dengan kualiti air sungai. Lima 

stesen telah ditetapkan untuk pengumpulan sampel mendapan dan sampel air yang 

terletak di hilir, Kg Lebir, Paloh (Stesen 1), Kg Manek Urai Lama (Stesen 2), aliran 

pertengahan, Kg Laloh (Stesen 3), Kg Bukit Tebuk (Stesen 4) dan hulu, Kg Ladang 

Lapan Kabu (Stesen 5) sepanjang Sungai Lebir pada Oktober 2015. Saiz mendapan 

telah dibahagikan dalam lingkungan 0.063mm ke 5mm dengan menggunakan kaedah 

analisis ayak. Kaedah fungsi Engelund/Hansen telah digunakan untuk meramalkan 

jumlah mendapan di Sungai Lebir. Selain itu, analisis kualiti air di Sungai Lebir telah 

dijalankan berdasarkan kepada enam parameter (Permintaan Oksigen Biokimia, 

Permintaan Oksigen Kimia, Jumlah Oksigen, Jumlah Pepejal Terampai, Ammoniakal 

Nitrogen, pH dan kekeruhan). Daripada kajian keseluruhan, saiz mendapan di Stesen 1, 

2, 3 dan 4 kebanyakannya berada pada 1.18mm dan dikategorikan sebagai jenis pasir 

kasar (0.5-2.0mm) dan untuk Stesen 5 berada pada saiz 5mm yang menunjukkan jenis 

batu halus. Untuk ramalan jumlah mendapan, Stesen 1 mempunyai 13737.6 tan/m-hari, 

Stesen 2 mempunyai 16243.2 tan/m-hari, Stesen 3 mempunyai 7516.8 tan/m-hari, 

Stesen 4 mempunyai 3801.6 tan/m-hari dan Stesen 5 mempunyai 518.4 tan/m-hari. 

Berdasarkan analisis kualiti air di Sungai Lebir, selepas banjir sungai berada dalam 

Kelas IV yang berada dalam julat (34.35-51.59) berbanding Kelas II sebelum 

berlakunya banjir.  Permintaan Oksigen Biokimia, Permintaan Oksigen Kimia, Jumlah 

Oksigen Terlarut, Jumlah Pepejal Terampai, Ammoniakal Nitrogen, pH dan Kekeruhan 

menunjukkan nilai yang lebih tinggi daripada nilai sebelum banjir. 

 

 

 

 

 



 
 

CHAPTER 1 

 

 

INTRODUCTION 

 

 

1.1 BACKGROUND OF RESEARCH 

 

 Rivers in Malaysia under natural conditions were known to have stable regimes 

and carried low sediment loads. However, as a result of sedimentation process due to 

flood event, river sediment loads have gravely increased. Consequently, problems of the 

massive clearing of forest for oil palm plantations and vegetable farming. It has been 

estimated that more than 80% of the suspended sediment load is caused by human 

activities in the catchments. Besides that, there are also the sedimentation that cause by 

flood. 

 

 High level of sedimentation in rivers leads to physical disruption of the 

hydraulic characteristics of the channel. This can have serious impacts on navigation 

through reduction in depth of channel and can increased flooding because of reduction 

in capacity of the river channel to efficiently route water through the drainage basin. 

These problems also affect the water quality of the river. 

 

1.2 PROBLEM STATEMENT 

 

 Lebir River is one of the river that are involved in the flood event at the end of 

2014 which situated in the district of Kuala Krai , Kelantan. Previous floods, including 

those 1927 and 1967 , were considered significant in Kelantan‟s history.The 2014 flood 

was the most significant and largest recorded flood in the history of Kelantan. It was 

considered to be a „Tsunami-like disaster‟. This flood was called „Bah Kuning‟(yellow-

coloured flood) because of its high mud content. Nonpoint source pollutants come from 
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a number of sources and are washed into our waterways by surface runoff. When land 

disturbing activities occur, soil particles are transported by surface water movement. 

Soil particles transported by water are often deposited in streams, lakes, and wetlands. 

This soil material is called sediment. Sediment is the largest single nonpoint source 

pollutant and the primary factor in the deterioration of surface water quality. Land 

disturbing activities such as road construction and maintenance, timber harvesting, 

mining, agriculture, residential and commercial development, all contribute to this 

problem.  

 

 Flooding is a natural occurrence which can be an important source of sediment 

and nutrients to a variety of downstream riverine, estuarine and marine environments. 

However, when catchments are modified or floodwaters become increasingly large and 

more frequent, the benefits of flooding can be overridden by the excessive transport of 

freshwater, nutrients, sediment and pollution. Temporal variations in water quality also 

may occur, due to seasonal flow variations as a result of precipitation. Water quality 

during the dry season may remain fairly constant with some variations (provided there 

are no serious external disturbances or draught). During the wet season, where 

precipitation is at maximum, the water quality has the potential to get better or become 

worse, depending on input from runoff or non-point sources. 

       

1.3 OBJECTIVES 

 

 To conduct a study, the aim of the ultimate objective of the study should be 

specified so that the study can be done thoroughly according to its aim. Several 

objectives have been set which are:  

i. To analyze the water quality of Lebir river due to flood event and sedimentation 

process.  

ii. To calculate the total sediment load at Lebir River.  

iii. To identify the relationship between amounts of sediment load with water 

quality in the river. 
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1.4 SCOPE OF STUDY 

 

 Five stations will set up for sample collection of sediments and water which are 

situated at the upstream, middle stream and downstream at Lebir River. The analysis of 

the size and types of sediment sample is using sieve analysis method and several data 

from in-situ. The Total sediment load at Lebir River will calculate using Engelund-

Hansen method. Water quality at Lebir River will analyse based on 6 parameters, which 

is taken in situ and by lab experimental. Six parameters were chosen for the Water 

Quality Index (WQI) which is Dissolved Oxygen (DO), Biochemical Oxygen Demand 

(BOD5), Chemical Oxygen Demand (COD), Total Suspended Solids (TSS), 

Ammoniacal Nitrogen (NH3-N) and potential hydrogen (pH). The previous rainfall, 

sediment and water quality data taken from Department of Irrigation and Drainage 

(DID) will analyse in order to see the pattern of the changes and its effect. 

 

1.5 SIGNIFICANCE OF STUDY 

 

 Identification of various size and types of sediments are vital to determine the 

total sediment loads due to transportability of sediment along the river. With the 

increase of sediment loads, the water level of river also increases which will cause 

flooding.   Thus, this data analysis is important for authorities to take precautions. In 

addition, the sediments contain many toxic substances due to urban area which causes 

pollution to river. Therefore, it is vital for researcher to test and improve the water 

quality of the river. 

 

 

 

 

 

 

 



59 
 

 

REFERENCES 

 

Ahmad, M. 2014. 'Bah Merah' tragedi Banjir Besar Bersejarah di Kelantan. 

Barbara J. Ryan, K. L. 1997. Ground-water flow and contaminant transport at a 

 radioactive- materials processing site, Wood River Junction , Rhode Island. 

 United State: U.S.  Geological Survey. 

Bartram, J. 1996. Water Quality Monitoring. A Practical Guide to the Design and 

 Implementation of Freshwater Quality Studies and Monitoring Programmes . 

Bettes, R. 2008. Sediment transport & alluvial resistance in rivers. Bristol: 

 Environment  Agency. 

Buttler, I. 2015. The cumulative impacts of repeated heavy rainfall, flooding and 

 altered.  In  Marine Pollution Bulletin (pp. 356-367). 

Chanson, H. 1999. The Hydraulics of Open Channel Flow. United Kingdom: Arnold. 

ChrisJones, D. 2014. ISA Environmental Programs . 

Colorado State University. 2008 . Impacts of Ammonia. Ammonia Best Management 

 Practices  (BMPs) for livestock operations . 

Daily Express. 2015. Shallow Kelantan river contributed to floods. 

Department of Primary Industries. 2016. Commercial Fisheries Business    Adjustment 

 Program. 

Dr Wan Nik Wan Yussof, D. 2015, June 30. Banjir Kelantan 2014 – Satu Muhasabah. 

 Pusat Kajian Strategik Kerajaan Negeri Kelantan . 

E.Ongley. Chapter 13: Sediment Measurements. In R. B. Jamie Bartram, Water Quality 

 Monitoring - A Practical Guide to the Design and Implementation of 

 Freshwater.  United Nations Environment Programme and the World Health 

 Organization. 

Elbi Risalah. 2015. Membalak , buka tanah faktor banjir di Kelantan. Dialog Rakyat . 

Engler, R. M. 2001. Sedimentation. Pollition Issues . 

Flaxman, E. M. n.d.. Sediment and its effect on water quality. 75-82. 

Hamdan, I. I. Urban Stormwater . In Management Manual for Malaysia (MSMA 2nd 

 edition). Jabatan Pengairan dan Saliran Malaysia. 

Hamzeh Noor, S. F. 2013. Evaluation of the Relationships between Runoff-Rainfall-

 Sediment  Related Nutrient Loss (A Case Study: Kojour Watershed, Iran). 

 Soil  & Water Res ,       172-177. 

Hassandeh. 2012. Hydraulics of Sediment Transport. 



60 
 

 

Herman Depeweg, N. M. 2007. A New Approach to Sediment Transport in the Design 

 and  Operation of Irrigation Canals. London: Taylor & Francis Group. 

Hrdinka, T. 2012. Possible impacts of floods and droughts on water quality. Hydro-

 environment research , 145-150. 

I.R. Butler, B. S.-X. 2015. The cumulative impacts of repeated heavy rainfall, flooding 

 and  altered. Marine Pollution Bulletin , 356-367. 

J.Ammon, C. 1997. Chapter 4 : The Cornerstone of Geology : Rocks - 10. In Earth, Our 

 Environment. Department of Geoscience. 

Jamaludin Suhaila, S. M. 2010. Trends in Peninsular Malaysia Rainfall Data During the 

 Southwest Monsoon and Northeast Monsoon Seasons: 1975–2004. 534-542. 

Jean de la Paix, L.2011. Study of impacts of floods on the water quality in an arid  zone: 

 the case of the Tarim River in Northwest China. WaterScience  Technology . 

Jones, D. 2014. Extreme Rainfall and Sediment Transport. A publication of the Iowa 

 Soybean . 

Kevin Rose, D. K. 2014. Turbidity, Total Suspended Solids & Water Clarity. 

 Fundamental of  Environmental Measurements . 

Kithiia, S. M.2012. Effects of Sediments Loads on Water Quality within the Nairobi 

 River Basins, Kenya. International Journal of Environmental Protection , 16-20. 

Knight, S. K.2015.Suspended sediment impact on chlorophyll a, nitrogen and 

 phosphorus relationships in Moon Lake, . 

 L. M.Ways. 2010.  Water Resources Engineering (pp. 749-792). Jenny Welter. 

Linda Smith, L. T. 2002. The Relationship Between Dissolved Oxygen & Water Clarity 

 In  Milwaukee Area Water. 

Lustig, L. K. 2015. River. Encyclopaedia Britannica . 

M, H. 1994. Sediment transporrt estimation methods in river systems. 

Mohammad Muqtada Ali Khan, N. A. 2014. Impact of the Flood Occurence in Kota 

 Bharu,  Kelantan using Stastistical Analysis. Journal of Applied Sciences ,14 ,    

 1944-1951. 

Nelson, P. S. 2012. River Systems & Causes of Flooding. Natural Disasters . 

Nurfadzlina Mohd Rozi, M. D. 2012. Kajian Kualiti Air Sungai Bedil berdasarkan 

 'Water  Quality Index(WQI)'. Seminar Penyelidikan & Inovasi 2012 Giatmara 

 Bandar  Kuchiing . 

Perlman, H. 2016. Water properties: Dissolved oxygen. The USGS Water Science 

 School . 

Post, T. R. 2016. Indiscriminate logging one of the causes of Kelantan floods. 



61 
 

 

S. I. Waikhom, D. S. 2015. Comparative Study of Original Ackers & White Relation 

 along  with Modified Coefficient for Total Sediment Load Prediction. E-

 proceedings of the 36th IAHR World Congress (pp. 1-12). Netherlands: 

 CEDEX. 

Sani G. D/iya, M. B. 2014. Floods in Malaysia. International Journal of 

 Interdisciplinary Research and Innovations , 59-65. 

Schwab, F. L. 2016. Sedimentary rock. Encyclopaedia Britannica . 

Jabatan Alam Sekitar. 2014. Annual report . Jabatan Alam Sekitar. 

The Planetary Society. 2013. Wentworth (1922) grain size classification. 

The British Geographer. 2014. Introduction to River Process. 

The Sun Daily. 2014. Sungai Kelantan overflows, low-lying areas in Kota Baru flooded. 

The University of Arizona Cooperative Extension. February, 2011. Do Deeper Wells 

 Mean.  College of Agriculture and Life Sciences . 

USGS. 2012. Water Quality Sampling of Flood Waters. WaterQuality Information . 

Varadharajan, R. B. n.d.. Importance of Biological Parameters of Water Quality to 

 Reform.  Advances in Environment, Computational Chemistry and 

 Bioscience  , 199-204. 

Wan Ibrahim Wan Ahmad, S. M. 2015. Kelantan Flood 2014: Reflections from Relief 

 Aid  Mission to Kampung Kemubu, Kelantan. Mediterranean Journal of 

 Social  Sciences ,  340-344. 

Water Resources Management and Hydrology Division. 2009. Study On The River 

 Water  Quality Trends. Water Resources Management and Hydrology Division. 

Yun Chen Ching, Y. H. 2015. Effect of the big flood events on the water quality of the 

 Muar.  Sustain. Water Resour. Manag.  

Zygmunt Meyer, R. C. 2009. Sediment Transport Calculation Using the Ackers-White 

 Method  in River with Compound Cross-Section. 1-6.


