
 
 

UNIVERSITI PUTRA MALAYSIA 

 
 
 
 
 
 
 
 
 
 
 

MOHD FAUZIE BIN JUSOH 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FK 2013 83 

EVALUATION OF GROUNDWATER POTENTIAL FOR IRRIGATION  
AT THE SEBERANG PERAK AQUIFER, MALAYSIA 



© C
OPYRIG

HT U
PM

 
 

EVALUATION OF GROUNDWATER POTENTIAL FOR IRRIGATION 

AT THE SEBERANG PERAK AQUIFER, MALAYSIA 

 

 

 

 

 

 

 

 

 

 

 

 

By 

 

MOHD FAUZIE BIN JUSOH 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thesis Submitted to the School of Graduate Studies, Universiti Putra 

Malaysia, in Fulfillment of the Requirements for the Degree of Master of 

Science 

 

July 2013 



© C
OPYRIG

HT U
PM

ii 
 

DEDICATION 

 

 

This thesis is dedicated to my beloved father, mother and family who 
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The verses in the Holy Koran (year 610 C) are totally true where I realize that: 

 

 

These verses explained about hydrologic cycle and groundwater existence: 

 

“And We send down water from the sky according to (due) measure, and We 

cause it to soak in the soil; and We certainly are able to drain it off (with ease)”. 

[Surah Al-Mu’minun, Verse 18] 

 

“So We opened the gates of heaven, with water pouring forth. And We caused 

the earth to gush forth with springs, so the waters met (and rose) to the extent 

decreed”. 

[Surah Al-Qamar, Verse 11-12] 

 

 

These verses explained about existence of shallow aquifer: 

 

“Seest thou not that Allah sends down rain from the sky, and leads it through 

springs in the earth? Then He causes to grow, therewith, produce of various 

colors: then it withers; thou wilt see it grow yellow; then He makes it dry up 

and crumble away. Truly, in this, is a message of remembrance to men of 

understanding”.  

[Surah Az-Zumar, Verse 21] 

 

“And We produce therein orchard with date-palms and vines, and We cause 

springs to gush forth therein”. 

[Surah Yaasin, Verse 34] 

 

 

This verse explained about existence of deep / fracture rock aquifer: 

 

“Then your hearts became hardened after that, being like stones or even harder. 

For indeed, there are stones from which rivers burst forth, and there are some of 

them that split open and water comes out, and there are some of them that fall 

down for fear of Allah. And Allah is not unaware of what you do.” 

 

[Surah Al-Baqarah, Verse 74] 
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The pumping well performance and aquifer performance in a quaternary 

sediment of Gula Formation at Seberang Perak Integrated Agricultural 

Development Area (Seberang Perak IADA) has been investigated 

quantitatively. The study was conducted in the years of 2009 and 2010 at a 

selected rice cultivation area. Aquifer performance test was carried out by 

conducting 24 hours constant discharge pumping test in a shallow alluvial 

aquifer.  

 

The time drawdown data were collected at three different wells. The pumping 

well performance was evaluated by using continuous step-drawdown pumping 

test. Time-drawdown data was analyzed by using AquiferTest Pro software 

version 4.2. The aquifer test enabled the values of hydraulic characteristics of 
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the aquifer material such as transmissivity, hydraulic conductivity, and specific 

yield to be determined. Well performance was interpreted through well loss 

coefficient and specific capacity. The predictive analysis of drawdown through 

multiple pumping well was based on the results of aquifer performance. 

 

The type of the aquifer up to about 10 m depth from ground surface at the 

research area is unconfined aquifer. The Neuman model and Boulton model 

have been used to evaluate the hydraulic characteristic of the aquifer. The 

transmissivity value from observation wells varied from 581 to 940 m
2
day

-1
 

with the average transmissivity of 761 m
2
day

-1
. This indicates that the aquifer 

was categorized as having high groundwater potential. The hydraulic 

conductivity values obtained from observation well 1 and observation well 2 

range from 58.1 mday
-1

 to 94.0 mday
-1

. This implies that the aquifer materials 

are developed from coarse grain sand. The specific yield from observation well 

1 and observation well 2 are found to be 0.0041 and 0.0135 respectively. The 

results of aquifer hydraulic characteristic are in agreement with the recovery 

test analysis. 

 

In term of well performance, the average specific capacity of the pumping well 

is found to be 6.1223 m
2
hr

-1
. Specific capacity of the tested well is classified as 

having moderate potential. The average well efficiency of the tested tube well is 

found to be 92%. This showed that the well has been well designed and the 

screen was installed at the suitable location in the aquifer. The coefficient of 
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aquifer loss and well loss are found to be 0.1513 hrm
-2

 and 0.002 hr
2
m

-5
 

respectively. In each step, the drawdown inside the pumping well is influenced 

more by the aquifer loss compared to the well loss. 

 

The potential yield of the pumping well is calculated as 450 m
3
day

-1
. Based on 

the crop water requirement and groundwater irrigation on the field, it is 

estimated that 4 hectares of paddy plot requires 260 m
3
day

-1
. However, the pilot 

project on groundwater irrigation for rice cultivation on the study site use less 

than the amount of water calculated from crop water requirement. The result of 

24 hours constant discharge pumping test shows that the drawdown at the 

pumping well is 2.2 m with the total abstraction of 240 m
3
day

-1
. Two pumping 

wells are required to irrigate 4 hectares of paddy plot. The effect of drawdown 

on multiple pumping well can be predicted through the result of pumping test 

directly which can save time and minimize the research cost. 
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Penilaian telaga pengepaman dan prestasi telaga pengepaman dalam sedimen 

kuartenari bagi Formasi Gula di Kawasan Pembangunan Pertanian Bersepadu 

Seberang Perak (IADA Seberang Perak) telah dikaji secara kuantitatif. Kajian 

telah dijalankan pada dari tahun 2009 – 2010 di kawasan penanaman padi 

terpilih. Prestasi akuifer telah dinilai dengan menjalankan ujian pengepaman 

luahan tetap selama 24 jam dalam lapisan alluvium cetek. 

 

Data surutan-masa telah diperhatikan daripada 3 telaga berlainan di kawasan 

kajian. Prestasi telaga pengepaman telah dinilai dengan menggunakan ujian 

pengepaman surutan berperingkat berpanjangan. Data surutan-masa telah 

dianalisis dengan menggunakan perisian AquiferTest Pro Versi 4.2. Ujian 

pengepaman membolehkan nilai sifat-sifat hidraulik seperti keterusan, 
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kekonduksian hidraulik, dan simpanan tentu dikira. Prestasi telaga diinterpretasi 

melalui pekali kehilangan telaga dan kapasiti tentu. Analisis jangkaan bagi 

surutan melalui pengepaman telaga berganda berdasarkan keputusan prestasi 

akuifer. 

 

Jenis akuifer pada kedalaman sehingga 10 m daripada tanah di kawasan kajian 

adalah akuifer tidak terkekang. Model Neuman dan model Boulton telah 

digunakan untuk menilai sifat-sifat hidraulik akuifer tersebut . Nilai keterusan 

daripada telaga pemantauan berjulat antara 581 hingga 940 m
2
hari

-1 
dengan 

purata keterusan 761 m
2
hari

-1
. Ini menunjukkan akuifer dikategorikan 

mempunyai potensi yang tinggi. Nilai kekonduksian hidraulik yang diperolehi 

daripada telaga pemantauan 1 and telaga pemantauan 2 berjulat antara 58.1 

mhari
-1

 ke 94 mhari
-1

. Ini menunjukkan bahan yang membina akuifer terdiri 

daripada pasir kasar. Simpanan tentu daripada telaga pemantauan 1 dan telaga 

pemantauan 2 didapati masing-masing berjulat antara 0.0041 dan  0.0135. 

Keputusan daripada ujian pemulihan adalah berpadanan dengan sifat-sifat 

akuifer yang diperolehi daripada ujian pengepaman luahan tetap. 

 

Dari segi prestasi telaga, purata hasil tentu bagi telaga pengepaman adalah 

6.1223 m
2
jam

-1
. Hasil tentu bagi telaga yang diuji telah diklasifikasikan sebagai 

keupayaan pertengahan. Purata kecekapan telaga yang diuji pula adalah 92%. 

Ini menunjukkan bahawa telaga telah direkabentuk dengan baik dan kedudukan 

saringan telah diletakkan di kedudukan yang sesuai di dalam akuifer. Pekali 
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kehilangan akuifer dan pekali kehilangan telaga adalah masing –masing 0.1513 

jamm
-2

 and 0.002 jam
2
m

-5
. Bagi setiap langkah, surutan di dalam telaga 

pengepaman adalah lebih dipengaruhi oleh kehilagan akuifer berbanding 

kehilangan telaga. 

 

Hasil upaya bagi sebuah telaga pengepaman adalah sebanyak 450 m
3
hari

-1
. 

Berdasarkan keperluan air tanaman dan pengairan menggunakan air bawah 

tanah di kawasan kajian, adalah dianggarkan 4 hektar kawasan padi 

memerlukan sebanyak 260 m
3
hari

-1
. Walaubagaimanapun, projek perintis 

menggunakan air bawah tanah untuk pengairan tanaman padi di tapak kajian 

menunjukkan air bawah tanah yang digunakan adalah kurang daripada jumlah 

keperluan air tanaman. Keputusan daripada ujian pengepaman luahan tetap 

menunjukkan surutan yang terhasil selepas 24 jam adalah 2.2 m dengan jumlah 

luahan adalah sebanyak 240 m
3
hari

-1
. Dua telaga pengepaman adalah 

diperlukan untuk mengairi kawasan seluas 4 hektar kawasan padi. Kesan 

surutan daripada telaga pengepaman berganda boleh dijangka melalui 

keputusan ujian pengepaman secara terus dimana ia boleh menjimatkan masa 

dan meminimumkan kos.  
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CHAPTER 1 

 

INTRODUCTION 

 

1.1 Background 

 

Water is very important in our life and others living things. Water is needed in 

human activities for domestic, agriculture, recreation and industrial purposes. Two 

major water resources are surface water and groundwater. Groundwater is the hidden 

water source where the quantity of groundwater actually is greater than the amount 

of available surface water. Fitts (2002) mentioned that fresh groundwater is about 

100 times more plentiful than fresh surface water, but surface water is commonly 

used as it is easy to obtain.  

 

Water is important in agriculture sector for plant and livestock growth. It is estimated 

that 70% of fresh water worldwide is being used for agriculture where 1,000 L of 

water are required to produce 1 kg of cereal grain and 43,000 L of water are required 

to produce 1 kg of beef (Pimentel et al., 2004). Rosegrant et al. (2002) reported that 

worldwide cereal demand will grow by a projected 46% between 1995 and 2025 and 

for developing countries; it is projected by 65%. The demand worldwide is expected 

to grow by 56% and for developing countries it is projected to be more than double 

of 1995 production. The development of groundwater resources can increase 

agricultural production to meet the food needs of a country (Islam, 2006). 
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Rice is the staple food for most of the Asian country including Malaysia. More than 

90% of global rice is produced and consumed in Asia (Akinbile et al., 2011; Lee et 

al., 2005a). Malaysia is currently ranked 25th of world paddy production with a 

production capacity of 2.4 million tonne and cultivable land of about 0.7 million 

hectares since 1980s (Akinbile et al., 2011). Water is a critical element in rice 

cultivation and this crop need a large amount of water (Rowshon et al., 2012) during 

pre-saturation and normal growth (Akinbile et al., 2011; Azwan et al., 2010; Lee et 

al., 2005b; Rosegrantet al., 2002; Mahmad et al., 2000). 

 

Integrated Agricultural Development Area (IADA) was introduced by Ministry of 

Agriculture and Agro-Based Industry Malaysia in 1965, focusing on development of 

granary area in Malaysia (Ministry of Agriculture, MOA, 2011).  MOA (2011) 

highlighted three general objectives of IADA which are; i) to increase the income 

and productivity of farmers, ii) to increase the paddy yield to 6.5 metric tonne per 

hectare towards 2010 and iii) to modernize the rice agriculture sector. Therefore, in 

order to achieve the general objective listed, a reliable and proper management of 

irrigation water on paddy plantation is very important to be stressed. 

 

The average yields of paddy at Seberang Perak IADA, Kerian Sungai Manik IADA, 

Barat Laut Selangor IADA and Pulau Pinang IADA for 2010 were 3.352, 3.344, 

4.979, and 5.029 metric tonne per hectare respectively (MOA, 2010). These 

indicating that paddy production in granary area in Malaysia are not achieving the 

target of 6.5 metric tonne per hectare for IADA projects. Munit (2010) mentioned 

that the paddy yields in Sekinchan area has been successfully achieved to 10 metric 

tonne per hectare whereas it was not obtained in Tanjung Karang granary area. This 
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situation was probably happened due to inadequate supply of irrigation water and 

improper monitoring system of water supply. Akinbile et al. (2011) and Keizrul 

(2006) agreed that the water problems being experienced by Malaysia today is not 

about having too little water to satisfy our needs especially in agriculture but it is a 

problem of ineffective water management. Haque et al. (2006) supported that poor 

management of available water for irrigation at the system and farm level caused 

aggravated water availability and further reduced the benefits of irrigation 

investments. 

 

Global warming causes climate change and the most affected area of the world is 

South East Asian which located in the tropical region where it cause productivity 

loss, varying monsoon pattern and water scarcity (Dewi, 2009). Malaysia is blessed 

because it receives abundant amount of rainfall each year. The average annual 

rainfall for Peninsular Malaysia, Sabah and Sarawak are 2400 mm, 2360 mm and 

3830 mm respectively (Che-Ani et al., 2009). However, Malaysia is experiencing 

occasional water shortages (David, 2004). 

 

The largest granary area for Malaysia which is Muda Irrigation Scheme was 

experienced six incidents of drought in the period of 1977 until 1992 (Mon & Chang, 

2008). Water supply for irrigation and domestic use in Perlis is mainly supplied from 

Muda, Pedu and Timah Tasuh dams. However, the recent severe drought have cause 

the water level in these dams dropped to the critical level (Issa et al., 2012a). The 

Muda and Pedu dam have experienced critical low water storage in 1978, 1987, 1991 

and 1998 that caused paddy farmer forego the off-season planting (Jamalluddin & 

Sing, 2003). In early 2006, Kedah and Perlis received less rainfall than normal and 
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consequently, off-season planting was delayed and almost to be cancelled (Keizrul, 

2006). The water shortages in Malaysia caused farmers face deficiencies in water 

deliveries and further reduce the rice yield (Keizrul, 2006; Mon & Chan, 2008) and 

reduce farmer‟s income (Haque et al., 2006). 

 

Lee et al. (2005a) proposed a new schedule for cropping calendar of Besut irrigation 

Scheme to overcome water scarcity during off-season planting. During February 

2010, Malaysia again faced the drought. It was estimated that 184 hectares of Melaka 

paddy plantation area was affected because the canal become dry and therefore, 

water cannot be supplied to the field block (“ Kemarau jejas lima kawasan sawah di 

Melaka ”,  2010). Jamalluddin and Sing (2003) expected that frequency and intensity 

of drought in Malaysia will increase in the future. Chan (2009) caution that there are 

now increasingly frequent occurrences of drought and water stress in recent years as 

happen in Malacca, Selangor and parts of East Malaysia.  

 

The surface water resources in Malaysia also become more polluted from year to 

year. Haliza (2007) supported that the development of urban area, industrial and 

commercial activities has contributed to river pollution. Consequently, the number of 

Malaysia‟s river categorized in Class I and Class II was decreasing while in Class IV 

and Class V was increasing. According to National Water Resource Study, NWRS 

(2000a), the river basins that classified as Class III and need extensive advance 

treatment prior being used as water supply are Sg. Linggi at Kg. Baru Mambau, Sg. 

Pahang at Bentong, Sg. Perak at Bagan Datok, Sg. Melaka at Alor Gajah and Sg. 

Selangor at Batang Berjuntai. 
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Department of Environment, DOE (2009) reported that from 1063 water quality 

monitoring stations involved 577 rivers monitored, 578 (54%) monitoring stations 

were classified as clean, 378 (36%) slightly polluted and remaining 107 (10%) were 

polluted. The report also shows that there was a reduction in river water quality in 

2009 compared to 2008 due to increase numbers of polluting sources for instance 

sewage treatment plant, manufacturing industries and palm oil mills. The river 

pollution affecting paddy plantation since most of irrigated water is diverted from 

river. 

 

The National Economic Action Council (NEAC) has identified groundwater as one 

of the alternative water resources for Malaysia that has the good potential to be 

developed (Heng, 2004) including the dry areas like Perlis (Issa et al., 2012b). 

Mazlin et al. (2008) agreed that groundwater resources need to be explored and 

sustainably developed especially in water stressed and isolated areas. Khardzir 

(2006) stated that the development of groundwater as alternatives water supply is the 

right action to satisfy the increasing water demand. Groundwater irrigation is better 

compared to traditional surface water irrigation in terms of more reliable supplies, 

less influence by drought and ready accessibility for individual users (Garrido et al., 

2006; Lloyd, 1981). 
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1.2 Problem Statement 

 

Water is very important for agriculture especially for rice cultivation in tropical 

region. A large amount of water is required for land preparation and growing stage of 

rice cultivation. Groundwater has been identified as alternative water sources for 

irrigation in rice cultivation areas during drought and off-season planting. However, 

studies need to be made in advance to assess the aquifer potential and it hydraulic 

characteristics. Seberang Perak, Perak, Malaysia is located at the Teluk Intan district. 

Based on Quaternary Geology Study of Teluk Intan Area, Perak Darul Ridzuan by 

Hoong (1992), Seberang Perak shallow aquifer has a good potential to be developed 

and used for irrigation due to existence of available freshwater at the upper part of 

the aquifer and low water table at this area. However, there is no detail study and 

systematic study on the shallow aquifer hydraulic characteristics at this area. 

 

The present study was conducted to evaluate the storage and transmissive property of 

Seberang Perak shallow aquifer by conducting pumping test. Currently, the farmers 

use surface water as the main water resources for rice cultivation. The study on well 

performance evaluation as well as simulation approach to investigate the effects of 

the multiple pumping well on drawdown at the study area was also conducted. The 

tube well developed can act as point water source near cultivation plot and at the 

same time, it is suitable to be developed for the plot which is located far away from 

main canal in order to supply enough water and save irrigation time. The data on 

aquifer hydraulic characteristics and potential well yield are vital in groundwater 

monitoring and planning for the future groundwater development. 
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1.3 Objectives of the Study 

The main objective of this research is to evaluate the groundwater potential of 

Seberang Perak aquifer, Perak, Malaysia. This quantitative study was conducted to 

meet the demand of groundwater as source of irrigation for paddy cultivation at 

Seberang Perak Integrated Agricultural Development Area (IADA Seberang Perak). 

The specific objectives of this research are: 

i. To determine hydraulic characteristics of the aquifer from pumping test based 

on constant discharge pumping test. 

ii. To evaluate the performance of the pumping well by using step-drawdown 

pumping test. 

iii. To predict the effect of water table drawdown pattern from different scenarios 

of abstracting rate for rice cultivation. 

 

1.4 Scope of the Study 

i. This study will focus on evaluating groundwater potential at Seberang Perak 

aquifer for rice cultivation by conducting pumping test. 

ii. The pumping test consists of two components which are constant discharge 

pumping test and step-drawdown pumping test. Constant discharge pumping 

test was carried out to evaluate aquifer performance of the research area. The 

step drawdown pumping test was carried out to determine the performance or 

efficiency of the tube well that have been constructed. 

iii. The results of pumping test data can be used to analyze the effects of 

groundwater abstraction from multiple pumping well by using AquiferTest 

Pro V4.2 software.  
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1.5 Limitations of the Study 

Evaluation of groundwater potential is one of the in-situ tests for estimating 

hydraulic characteristics of the aquifer for irrigation of the paddy crop. The area of 

study limited to the Seberang Perak area with the shallow aquifer type (less than ten 

meter depth). This research was only focusing on shallow aquifer only because of the 

limited tube well at the research area as well as high costing in developing new tube 

well. The result of pumping test was obtained during off season in order to reduce 

the dependence on rain water along the season during rice cultivation and to avoid 

direct recharge to the aquifer system. 

 

1.6 Organization of the Thesis 

Five chapters are presented in this thesis. The chapters will include the theoretical 

part of the study, methodology, result and discussion. Chapter one roughly explains 

about background of the study, the problem statement, the objectives of the study, 

the scope as well as the limitation of the study. Chapter two of the thesis is concerned 

mostly with the role of groundwater in the hydrologic cycle, the utilization of 

groundwater in Malaysia, parameter of hydraulic characteristic of the aquifer and the 

method of analyzing pumping test data. Chapter three covers general geology and 

hydrogeology of the research area, execution of constant discharge pumping test, 

execution of step drawdown pumping test and drawdown prediction from multiple 

pumping well. Chapter four describes the analysis of aquifer performance by using 

AquiferTest Pro V4.2 software, well performance analysis, and estimation of 

groundwater abstraction from four different selected scenarios. The last chapter 

contains conclusions and the recommendations for the future research. 

 



© C
OPYRIG

HT U
PM

91 
 

REFERENCES 

Abdulaziz, S.A., Saleh, A.A., and Abdulaziz, A.A. (1993). Determination of 

unconfined parameters using Boulton, Neuman and Streltsova methods.Journal King 

Saud University, 5(2): 155-170. 

 

Abdullah, M.H, Aris, A.Z. and Praveena, S. M. (2010). A numerical modeling of 

seawater intrusion into an oceanic island aquifer, Sipadan Island, Malaysia.Sains 

Malaysiana, 39(4): 525-532. 

 

Agarwal, R.G. (1980). A new method to account for producing time effects when 

drawdown type curves are used to analyse pressure buildup and other test data, SPE 

Paper 9289. The paper presented at the 55
th

 SPE Annual Technical Conference and 

Exhibition, Dallas, Texas, Sept. 21-24.  

 

Ahmadi, H., Samani, A.N. and Malekian, A. (2010). The qanat: a living history of 

Iran. In Water and Sustanaibility in Arid Region, G. Schneier-Madanes & M.F. 

Courel (Eds), pp. 125-138, Netherlands: Springer. 

 

Akinbile, C.O., Abd El-Latif, K.M., Rozi, A. and Yusoff, M.S. (2011). Rice 

production and water use efficiency for self-sufficiency in Malaysia: a review. 

Trends in Applied Sciences Research, 6(10): 1127-1140. 

 

Almayani, M.S., and Şen, Z. (1993). Determination of hydraulic conductivity from 

complete grain-size distribution curves. Ground Water, 31(4): 551-555. 

 

Amer, K.M. (2008). Groundwater resources sustainability in Qatar: problems and 

perspective. In Groundwater for Sustanable Development: Problems, Perspectives 

and Challenges, Bhattacharya, P., Ramanathan, A.L., Mukherjee, A.B., Bundschuh, 

J., Chandrasekharam, D. and Keshari, A.K (Eds ). London: Tylor & Francis. 

 

American Water Works Association, AWWA, (1973). Ground Water, AWWA 

Manual M21. United States of America: American Water Works Association. 

 

Aqtesolv (2011). AQuifer TEst SOLVer, Advanced Software for Pumping Tests, 

Slug Tests and Constant-Head Tests.Retrieved from http://www.aqtesolv.com/ on 20 

December, 2011. 

 

Aris, A.Z., Abdullah, M.H, Ahmad, A., and Woong, K.K. (2007a). Controlling 

factors of groundwater hydrochemistry in a small island‟s aquifer.Int. J. Environ. Sci. 

Tech., 4(4): 441-450. 

 

Aris, A.Z., Abdullah, M.H, Ahmad, A., and Woong, K.K. (2007b). 

Hydrogeochemistry of groundwater in Manukan Island, Sabah.The Malaysian 

Journal of Analytical Sciences, 11(2): 407-413. 

 

Aris, A.Z., Abdullah, M.H, and Praveena, S. M. (2009a). Evolution of groundwater 

in the shallow aquifer of a small tropical island in Sabah, Malaysia. Sains 

Malaysiana, 38(6): 805-812. 

http://www.aqtesolv.com/


© C
OPYRIG

HT U
PM

92 
 

Aris, A.Z., Abdullah, M.H, Kim, K.W., and Praveena, S. M. (2009b). Hydrochemical 

changes in a small tropical island‟s aquifer: Manukan Island, Sabah, Malaysia. 

Environ Geol, 56: 1721-1732. 

 

Azuhan, M. (1985). Groundwater Resources for Agricultural use in Malaysia. Paper 

presented at the Conference of Groundwater and Mineral Exploration, Bangkok. 

June 1985. 

 

Azwan, M.M.Z., Sa‟ari, M. and Zuzana, P. (2010). Determination of water 

requirement in a paddy field at Seberang Perak rice cultivation area. Journal-The 

Institution of Engineers, Malaysia, 71(4): 32-41. 

 

Azwan, M.Z.Z (2008). Technical study on resistivity test at Seberang Perak, 

Malaysia. Unpublished report. 

 

Babiker,  I. S., Mohamed, M.M.A, and Hiyama, T. (2007). Assessing groundwater 

quality using GIS. Water Resource Management, 21: 699-715. 

 

Bachik, A.R. (2000). Groundwater Potential of Kuala Selangor - Batang Berjuntai - 

Tanjung Karang, Selangor (Report No: GPH 01/2000). Kuala Lumpur: Department 

of Minerals and Geoscience Malaysia. 

 

Bierschenk, W.H. (1964). Determining well efficiency by multiple step-drawdown 

tests. International Association of Scientific Hydrology, 64: 493-507. 

 

Biswas, A.K. (1985). Ancient urban water supply. GeoJournal, 11(3): 207-213. 

 

Boonstra, J. (1989). SATEM: Selected Aquifer Test Evaluation Methods. Netherland: 

International Institute for Land Reclamation and Improvement, (ILRI). 

 

Boulton, N. S. (1970). Analysis of data from pumping tests in unconfined anisotropic 

aquifers. Journal of Hydrology, 10: 369-378. 

 

Boulton, N. S. (1973). The influence of delayed yield on data from pumping tests in 

unconfined aquifers. Journal of Hydrology, 19: 157-169. 

 

Boulton, N. S. and Pontin, J.M.A. (1971). An extended theory of delayed yield from 

storage applied to pumping tests in unconfined anisotropic aquifer. Journal of 

Hydrology, 14: 53-65.   

 

Brassington, R. (2007). Field Hydrogeology (3rd ed.). London: John Wiley & Sons. 

Burmil, S. (2003). Lanscape and water in the Oases of Egypt‟s Western.Landscape 

Research, 28(4): 427-440. 

 

Chan, N.W. (2009). Issues and challenges in water governance in Malaysia. Iran. J. 

Environ. Health. Sci. Eng., 6(3): 143-152. 

 

Che-Ani A.I., Shaari, N., Sairi, A., Zain, M.F.M. and Tahir, M.M. (2009). Rainwater 

harvesting as an alternative water supply in the future. European Journal of Scientific 

Research, 34(1): 132-140. 



© C
OPYRIG

HT U
PM

93 
 

Cheong, J., Hamm, S., Kim, H., Ko, E., Yang, K. And Lee, J. (2008). Estimating 

hydraulic conductivity using grain-size analyses,aquifer tests, and numerical 

modeling in a riverside alluvialsystem in South Korea. Hydrogeology Journal, 16: 

1129-1143. 

 

Cooper, N.N. and Jacob, C.E. (1946). A generalized graphical method for evaluating 

formation constants and summarizing well field history. Trans. Am. Geophys. Union, 

27(4): 526-534.  

 

David, W. P. (2004). Water resources and irrigation policy issues in Asia. Asian 

Journal of Agriculture and Development, 1(1): 83-106. 

 

Department of Environment, DOE (2009). Malaysia Enviromental Quality Report 

2009, Department of Environment Malaysia.Retrieved from 

http://www.doe.gov.my/portal/publication-2/browse/Publication%20%20Penerbitan/ 

on 15 November 2010. 

 

Dewi, P.P. (2009). Climate change impacts on tropical agriculture and the potential 

of organic agriculture to overcome these impacts. As. J. Food Ag-Ind., Special Issue: 

10-17. 

 

Domenico, P.A. and Schwartz, F.W. (1998). Physical and Chemical Hydrogeology 

(2 nd ed.). United States of America: John Wiley & Sons. 

 

Dorsihah, M.J. (2006). Hydrogeological Investigation in the Kompleks Pertanian Titi 

Gantung, Bota, Perak. Paper presented in JMG Annual Conference. 

 

Dorsihah, M.J. and Azmer, M.A. (1999). Groundwater Potential in the Villages at 

Kuala Muda and Padang Terap District, Kedah. Kuala Lumpur: Department of 

Minerals and Geoscience Malaysia. 

 

Driscoll, F.G. (1986). Groundwater and Wells (2nd ed.). St. Paul, MN: Johnson 

Division. 

 

Ezeh, C.C. (2011). Geoelectrical studies for estimating aquifer hydraulic properties 

in Enugu State, Nigeria. International Journal of the Physical Sciences, 6(4): 3319-

3329. 

 

Fetter, C.W. (2004). Hydrogeology: A Short History Part 1. Groundwater, 42(5), 

790-792. 

 

Fitts, C.R. (2002). Groundwater Science. London: Academic Press. 

 

Gandhi, V.P., and Namboodiri, W.P. (2009). Groundwater Irrigation in India: Gains, 

Costs and Risks (Report No: 2009-03-08). Indian Institute of Management 

Ahmedebad, India. Retrieved from http://www.iimahd.ernet.in/publications/ 

data/2009-03-08Gandhi.pdf 

 

http://www.doe.gov.my/portal/publication-2/browse/Publication%20%20Penerbitan/


© C
OPYRIG

HT U
PM

94 
 

Garrido, A., Martínez-Santos, P. and Llamas, M.R. (2006). Groundwater irrigation 

and its implications for water policy in semiarid countries: the Spanish experience. 

Hydrogeology Journal, 14: 340-349. 

 

Gloaguen, E., Chouteau, M., Marcotte, D.And Chapuis, R. (2001). Estimation of 

hydraulic conductivity of an unconfined aquifer using cokriging of GPR and 

hydrostratigraphic data.  Journal of Applied Geophysics, 47: 135-152. 

 

Hakim, M.A., Juraimi, A.S., Begum, M., Hasanuzzaman, M., Uddin, M.K., Islam, 

M.M. (2009). Suitability Evaluation of Groundwater for Irrigation, Drinking, and 

Industrial Purposes. American Journal of Enviromental Sciences, 5(3): 413-419. 

 

Haliza, A.R. (2007). Suatu Tinjauan Terhadap Isu Pencemaran Sungai di Malaysia. 

Paper presented at Geography Conference 2007, 8-9 September 2007. 

 

Han, Z., Wang, H., and Chai, R. (2006). Transboundary Aquifers in Asia with 

Special Emphasis to China. Beijing: United Nations Educational, Scientific, and 

Cultural Organization, UNESCO. 

 

Haque, M.A., Lee, T.S. and Bockari-Gevao, S.M. (2006). Water distribution and 

water use assessment in rice cropping system. Songklanakarin J. Sci. Technol., 

28(4): 841-851. 

 

Hasan, D., Norhan, A.R. and Kamarul, A.M.N. (2000). Aquifer simulation model in 

Tioman Island. Journal of Civil Engineering, 12(2): 33-46. 

 

Hatta, M.A.K. (2010). Overview of groundwater resources in Malaysia.3
rd

& 5
th

 

Groundwater Workshop, 14 – 16 June 2010, National Hydraulic Research Institute 

Malaysia, NAHRIM. 

 

Heng, C.L (2004). Groundwater Utilization and Management in Malaysia. Paper 

presented at the meeting of the Coordinating Committee for Geoscience Programmes 

in East and Southeast Asia, Tsukuba. Nov. 2004. 

 

Hiscock, K. (2005). Hydrogeology Principles and Practice. United Kingdom: 

Blackwell Publishing.  

 

Ho, S.C. (1996). Vision 2020: towards an environmentally sound and sustainable 

development of freshwater resources in Malaysia. GeoJournal, 40(1-2): 73-84.  

 

Hoong, L. H. (1992). Quaternary Geology of the Teluk Intan Area, Perak Darul 

Ridzuan. Kuala Lumpur: Geological Survey of Malaysia. 

 

Hosseini, S.A., Shahraki, S.Z., Farhudi, R., Hosseini, S.M., Salari, M. and 

Pourahmad, A. (2010). Effectt of urban sprawl on a traditional water system (qanat) 

in the city of Mashhad, NE Iran. Urban Water Journal, 7(5): 309-320.  

 

Huat, B.B.K., Hossein, M., Fatimah, M., Afshin, A. and Mohammad, T.A. (2011). 

Groundwater quality assessment of Labuan Island using GIS. Electronic Journal of 

Geotechnical Engineering, 16: 463-475. 



© C
OPYRIG

HT U
PM

95 
 

Hudak, P.F. (2005). Principles of Hydrogeology (3 rd ed.). United States of America: 

CRC Press. 

 

Hussain, I., Abu-Rizaiza, O.S., Habib, M.A.A. and Ashfaq, H. (2008). Revitilizing a 

traditional dryland water supply system: the karezes in Afghanistan, Iran, Pakistan, 

and the Kingdom of Saudi Arabia. Water International, 33(3): 333-349.  

 

IADA Seberang Perak, (2011). Official website of Pejabat Jurutera Projek Kawasan 

Pembangunan Pertanian Seberang Perak.Retrieved from 

http://iadasptb.gov.my/profail.php?&date=5-2008 on 15 January 2011. 

 

Idrysy, E.H.E and Smedt, F. (2007). A comparative study of hydraulic conductivity 

estimations using geostatistics. Hydrogeology Journal, 15: 459-470. 

 

Islam, M. S. (2006). Effect of abstraction on permeability and hydraulic gradient in a 

simulated unconfined aquifer using sand tank model. Journal of Agriculture and 

Rural Development, 4 (1&2): 143-148. 

 

Ismail, T., Anuar, S. and Saim, S. (2011). Groundwater contamination in North 

Kelantan: how serius?, In Geoscientis and Ethics for a Sustainable Society, 

Proceeding  National Geoscience Conference, Johor Bahru, Johor, June. 11-12, 2011. 

Ng, T.F. Ed.; Geological Society Malaysia: Kuala Lumpur, 2011. 

 

Issa, A. K. M., Arof, Z. M., Yahaya, A. N., Yusof, K. W., Ibrahim, N. M. and Salleh, 

M.S (2012a). Using the Arau Model to locate groundwater potential zones in the 

northern regions of Malaysia. Journal Intelek UiTM Perlis, 7(1):15-21. 

 

Issa, A. K. M., Sabariah, B., Shafa, N.E.M., Khairri, A., Juliana, M., Juwita, A., 

Shazwani, N.M. and Norlia, M.I. (2012b). A review on groundwater quality for 

domestic consumers‟ consumption in Perlis. Journal Intelek UiTM Perlis, 7(1):22-

27. 

 

Jamalluddin, A. S. and Sing, L. K. (2003). Droughts in Malaysia: a look at its 

characteristics, impacts, related policies and management strategies. Paper presented 

in Water and Drainage 2003 Conference. April, 28-29, 2003, Kuala Lumpur. 

 

Japan International Cooperation Agency, JICA (1982). Sectoral Report No. 3. 

National Water Resources Study, Malaysia. 

 

Jha, M.K., Jayalekshmi, K., Machiwal, D., Kamii, Y. and Chikamori, K. (2004). 

Determination of hydraulic parameters of an unconfined alluvial aquifer by the 

floodwave-response technique. Hydrogeology Journal, 12: 628-642. 

 

Keizrul, A. (2006). Managing Water Resources in Malaysia: The use of Isotope 

Technique and its Potential, Proceedings of Seminar on Water Resources and 

Environment, Application of Nuclear and Related Technologies, Bukit Merah, Perak, 

Apr. 3 -5, 2006. Department of Irrigation and Drainage Malaysia: Kuala Lumpur. 

 

Kemarau jejas lima kawasan sawah di Melaka (2010, February, 18). Utusan 

Malaysia, p. 14. 

http://iadasptb.gov.my/profail.php?&date=5-2008


© C
OPYRIG

HT U
PM

96 
 

Kemper, K.E. (2004). Groundwater: from development to management. 

Hydrogeology Journal, 12: 3-5. 

 

Khardzir, M. H (2006). The Resistivity Imaging Application in Groundwater 

Exploration: Resistivity Value and Soil Type. In Proceedings of Seminar on Water 

Resources and Environment, Application of Nuclear and Related Technologies, 

Bukit Merah, Perak, Apr. 3 -5, 2006. Kuala Lumpur: Department of Irrigation and 

Drainage Malaysia. 

 

Krásný, J. (1993). Classification of transmissivity magnitude and variation. Ground 

Water, 31(2): 230-236. 

 

Kruseman and de Rider (1994). Analysis and Evaluation of Pumping Test Data (2nd 

ed.). Netherlands: International Institute for Land Reclamation and Improvement 

(ILRI). 

 

Labadie, J.W. and Helweg, O.T. (1975). Step-drawdown test analysis by computer. 

Ground Water, 13(5): 438-444. 

 

Lee, T.A., Aminul, M.H. and Najim, M.M.M. (2005a). Scheduling the cropping 

calendar in wet-seeded rice schemes in Malaysia. Agricultural Water Management, 

71: 71-84. 

 

Lee, T.A., Aminul, M.H. and Najim, M.M.M. (2005b). In-time rice irrigation water 

management under limited water supply. Pertanika Journal of Science and 

Technology, 13(1): 97-111. 

 

Lightfoot, D.R. (2002). The origin and diffusion of qanats in Arabia: new evidence 

from northern and southern peninsula. The Geographical Journal, 166 (3): 215-226 

 

Lin, C.Y., Abdullah, M.H., Aris, A.Z., and Preevana, S.M. (2009). A baseline study 

on groundwater quality of the tourist island, Pulau Tiga, Sabah, Malaysia. Modern 

Applied Science, 3(5): 62-74. 

 

Lin, C.Y., Abdullah, M.H., Musta, B., Aris, A.Z., and Preevana, S.M. (2010). 

Assesment of selected chemical and microbial parameters in groundwater of Pulau 

Tiga, Sabah, Malaysia. Sains Malaysiana, 39(3): 337-345. 

 

Lloyd, J.W. (1981). Case-Studies in Groundwater Resources Evaluation. Clarendon 

Press. 

 

Loáiciga, H.A. (2003). Climate change and ground water. Annals of the Association 

of American Geographers, 93(1): 30-41. 

 

Loganathan, P. (1999). Brief Introduction to Groundwater Investigations. Kuala 

Lumpur: Department of Mineral and Geoscience Malaysia. 

 

Loke, M.H. (1997). Electrical imaging surveys for environmental and engineering 

studies. Unpublished report. 



© C
OPYRIG

HT U
PM

97 
 

Mahmad, N.J. Puteh, S. and Arjunan, S.N.V (2000). A computational model for 

water use efficiency in rice production. Jurnal Teknologi Maklumat, 12(1): 1-13.  

 

Mailvaganam, Y., Ramli, M.Z., Rushton, K.R., and Ong, B.Y. (1993). Groundwater 

exploitation of a shallow coastal sand aquifer in Sarawak, Malaysia. Paper presented 

at the Symposium of Hydrology of Warm Humid Regions, Yokohama, July, 1993. 

 

Mansell, M.G. and Hussey, S.W. (2005). An investigation of flows and losses within 

the alluvial sands of ephemeral rivers in Zimbabwe. Journal of Hydrology, 314: 192-

203. 

 

Mao, D., Wan, L., Yeh, T.J., Lee, C.H., Hsu, K.C., Wen, J.C. and Lu, W. (2011). A 

revisit of drawdown behaviour during pumping in unconfined aquifers. Water 

Resources Research, 47, W05502. 

 

Mazlin B. M., Mohammad Fawzi, A. A. and Rahma, E. (2008). Integrated water 

resources management improving Langat Basin ecosystem health. American Journal 

of Environmental Sciences, 4(4): 380-382. 

 

Miah, M.M. and Rushton, K.R. (1997). Exploitation of alluvial aquifers having an 

overlying zone of low permeability: examples from Bangladesh. Hydrological 

Sciences Journal, 42: 67-79. 

 

Microfem (2011). Multi Layer Unsteady State for Windows. Retrieved from 

http://www.microfem.com/ on 20 December 2011. 

 

Millham, N.P. and Howes, B.L. (1995). Acomparison of methods to determine K in a 

shallow coastal aquifer. Ground Water, 33(1): 49-57. 

 

Mineral and Geoscience Department of Malaysia, MGDM (2005). Groundwater 

Manual. Kuala Lumpur: Department of Mineral and Geoscience of Malaysia. 

 

Ministry of Agriculture, MOA, (2010). Perangkaan Agromakanan 2010. Putrajaya: 

Ministry of Agriculture and Agro-Based Industry Malaysia. 

 

Ministry of Agriculture, MOA, (2011). IADA: Kawasan Pembangunan Pertanian 

Bersepadu. Retrieved from http://www.moa.gov.my/web/guest/pengenalan1 on 18 

June 2011. 

 

Mohammad, N. Bin Mahmood, M.A. bin Abdul Wahab, N.A. bin Idris Adam, A. 

(2011). Water resource management and administration in Malaysia: a case study on 

Melaka city for sustainability. Paper presented in Business Innovation and 

Technology Management (APBITM), IEEE International Summer Conference of 

Asia Pacific, Dalian, July, 2011. 

 

Mohammed, T.A. and Huat, B.B.K. (2004). Groundwater Engineering and 

Geotechnique. Universiti Putra Malaysia: UPM Press. 

 

Mon, L.K. and Chang, C.M. (2008). The impact of drought and flood on paddy 

cultivation in Muda Irrigation Scheme. Paper presented at 13th Malaysia Conference 

http://www.microfem.com/


© C
OPYRIG

HT U
PM

98 
 

on Irrigation and Drainage (13th MANCO), Kota Kinabalu, Sabah, February, 2-3, 

2008. 

 

Motiee, H., McBrean, E., Semsar, A., Gharabaghi, B. and Ghomashchi, V. (2006). 

Assessment of the contributions of traditional qanats in sustainable water resources 

management. Water Resources Development, 22(4): 575-588. 

 

Munit, A. K. (2010). Keluaran Padi 10 Tan Per Hektar Sukar. Sinar Harian, 

Saturday, 31 Julai 2010. 

 

Nasiman, S., Raja Zainariah, R.A., and Hisyam, J. (2010). Quantity and quality of 

groundwater in fractured metasidemntary rocks of the west coast of Peninsular 

Malaysia. Sains Malaysiana, 40(6): 537-542. 

 

National Water Resources Study, NWRS(2000a). National Water Resources Study 

2000 – 2050, Volume 1. SMHB Sdn Bhd, Ranhill and Perunding Zaaba Sdn Bhd. 

 

National Water Resources Study, NWRS(2000b). National Water Resources Study 

2000 – 2050, Volume 2. SMHB Sdn Bhd, Ranhill and Perunding Zaaba Sdn Bhd. 

 

National Water Resources Study, NWRS(2000c). National Water Resources Study 

2000 – 2050, Volume 4. SMHB Sdn Bhd, Ranhill and Perunding Zaaba Sdn Bhd. 

 

National Water Resources Study, NWRS(2000d). National Water Resources Study 

2000 – 2050, Volume 11. SMHB Sdn Bhd, Ranhill and Perunding Zaaba Sdn Bhd. 

 

Nazan, M.A. (1998). An Overview of Groundwater Resources Potential in Malaysia. 

Paper presented at the Seminar World Day for Water 1998 - Groundwater, The 

Invisible Resources, UPM. March 1998. 

 

Nonner, J.C. (2010). Introduction to Hydrogeology (2ed. ed.). London: CRC Press. 

 

Noorain, M.I. and Aris, A.Z. (2012). Preliminary assessment on the 

hydrogeochemistry of Kapas Island, Terengganu. Sains Malaysiana, 41(1):23-32. 

 

Norhan, A.R. and Kuan, W.K. (2004). Simulation of groundwater flow and pollutant 

transport for alluvial aquifer in Kampung Tekek, Tioman Island. Jurnal Teknologi, 

41(B): 21-34. 

 

Odong, J. (2008). Evaluation of empirical formulae for determination of hydraulic 

conductivity based on grain-size analysis. The Journal of American Science, 4(1): 1-

6. 

 

Oosterbaan, R.J. and Nijland, H.J. (1994). Drainage Principles and Applications. 

Wageningen, Netherlands: International Institute for Land Reclamation and 

Improvement (ILRI). 

 

Patra, K.C. (2008). Hydrology and Water Resources Engineering (2nd. ed.). India: 

Alpha Science International Ltd. 



© C
OPYRIG

HT U
PM

99 
 

Pimentel, D., Berger, B., Filiberto, D., Newton, M.,  Wolfe, B., Karabinakis, E., 

Clark, S., Poon, E.,  Abbett, E. and Nandagopal, S. (2004). Water Resources: 

Agricultural and Environmental Issues. BioScience, 54 (10): 909-918. 

 

Prastowo, Hardjoamidjojo, S., Pramudya, B., Murtilaksono, K. (2007). Performance 

of Shallow Groundwater Irrigation Schemes in Nganjuk-East Java, Indonesia. CIGR 

Ejournal, Manuscrip LW 07 013. Vol. IX. 

 

Praveena, S.M. and Aris, A.Z. (2010). Groundwater resources assessment using 

numerical model: a case study in low-lying coastal area. Int. J. Environ. Sci. Tech. 

7(1): 135-146.  

 

Praveena, S.M., Aris, A.Z., Harun, M.A. and Kawi, B. (2010a). A brief review of 

groundwater studies in Malaysia. Journal of Sustainability Science and Management, 

5(2): 123-133.  

 

Praveena, S.M., Lin, C.Y., Aris, A.Z. and Abdullah, M.H. (2010b). Groundwater 

assessment at Manukan Island, Sabah: multidisciplinary approaches. Natural 

Resources Research, 19(4): 279-291.  

 

Price, M. (1996). Introducing Groundwater. London: Chapman & Hall. 

 

Quilang, E.J.P., Guerra, L., Ramirez, A., Hernandez, J. and Maki, T. (2004). Effect 

of ground water irrigation on paddy rice yield in Maligaya, Philippines. J. Agric. 

Meteorol, 60(2): 95-104. 

 

Raghunath, H.M. (2007). Ground Water (3rd ed.). New Delhi: New Age 

International Publishers. 

 

Rahman, M. (1981). Ecology of karez irrigation: A case of Pakistan. GeoJournal, 

5(1): 7-15. 

 

Rosegrant, M.W., Cai, X. and Cline, S.A. (2002). World Water and Food to 2025: 

Dealing with Scarcity. Washington D.C: International Food Policy Research 

Institute.  

 

Rowshon, M. K., Amin, M. S. M. and Shariff, A. R. M. (2012). Geospatial water 

productivity index (WPI) for Rice. Pertanika Journal of Science and Technology, 20 

(2): 381-399. 

 

Sabrina, M.A. (2009). A GIS mapping and development of groundwater database at 

Seberang Perak rice cultivation area. Bachelor Degree Project. Unpublished report. 

 

Sadashivaiah, C Ramakrishnaiah, C.R. and Ranganna, G. (2008). Hydrochemical 

analysis and evaluation of groundwater quality in Tumkur Taluk, Karnataka state, 

India. Int. J. Environ. Res. Public Health, 5(3): 158-164. 

 

Saim, S and Zahir, Y. (2009). Overview of hard rock aquifers in Peninsular 

Malaysia. Paper presented at Joint International Convention of 8
th 

IAHS Scientific 

Assembly and 37
th

 IAH Congress, September 6-12, 2009. 



© C
OPYRIG

HT U
PM

100 
 

Samsudin, A.R., Haryono, A., Hamzah, U., and Rafek, A.G. (2008). Salinity 

mapping of coastal groundwater aquifers using hydrogeochemical and geophysical 

methods: a case study from north Kelantan, Malaysia. Environ. Geol., 55: 1737-

1743. 

 

Sani, K., and Azuhan, M., (1988). Groundwater Exploration for Supplemental Paddy 

Irrigation For New Rice Area in Bertam:  A Case Study. Malaysia Department of 

Irrigation and Drainage. 

 

Schlumberger (2007). AquiferTest Pro 4.2 User’s Manual. Canada: Schlumberger 

Water Services. 

 

Schwartz, F.W., and Zhang, H. (2003). Fundamentals of Ground Water. New York: 

John Wiley & Sons. 

 

Scisoftware (2011). Pump Test and Slug Test Software. Retrieved from 

www.scisoftware.com on 20 December 2011. 

 

Şen, Z. (1984). Adaptive pumping test analysis. Journal of Hydrology, 74: 259-270 

 

Şen, Z. (1985). Volumetric approach to type curves in leaky aquifers. Journal of 

Hydraulic Engineering,111(3): 467-484.  

 

Şen, Z. (1995). Applied Hidrogeology for Scientists and Engineers: United States of 

America.CRC Press. 

 

Shah, T., Molden, D., Sakthivadivel, R. and Seckler, D. (2001). Global groundwater 

situation: opportunities and challengers. Economic and Political Policy, 36(43): 

4142-4150. 

 

Shah, T., Singh, O.P., and Mukherji, A. (2006). Some aspects of South Asia‟s 

groundwater irrigation economy: analysis from survey in India, Pakistan, Nepal 

Terai and Bangladesh. Hydrogeology Journal, 14: 286-309. 

 

Shepherd, R.G. (1989). Correlations of permeability and grain size. Ground Water 

27(5): 633-638. 

 

Siebert, S., Burke, J., Faures, J.M., Frenken, K., Hoogeveen, J., Döll, P. and 

Portmann, F.T. (2010). Groundwater use for irrigation – a global inventory. Hydrol. 

Earth Syst. Sci., 14: 1863-1880. 

 

Sime Darby, (2009). Sime Darby unveils it Pilot Groundwater Project in Perak. 

Retrieved from http://www.simedarby.com/Sime_Darby_Unveils_Its_Pilot_ 

Groundwater_Project_In_Perak.aspx 

 

Taniguchi, M., Burnett, W.C., Cable, J.E. and Turner, J.V. (2002). Investigation of 

submarine groundwater discharge. Hydrological Processes, 16: 2115-2129. 

 

http://www.scisoftware.com/


© C
OPYRIG

HT U
PM

101 
 

Theis, C.V. (1935). The relation between the lowering of the piezometric surface and 

the rate and duration of discharge of a well using groundwater storage. Am. Geophys. 

Union Trans., 16: 519-524. 

 

Todd, D.K. & Mays, L.W. (2005). Groundwater Hydrogeology (3rd ed.). United 

States of America: John Wiley & Sons. 

 

Trinchero, P., Sanchez-Vila, X., Copty, N. and Findikakis, A. (2008). A new method 

for the interpretations of pumping tests in leaky aquifers. Ground Water, 46(1): 133-

143. 

 

Uma, K.O., Egboka, B.C.E., and Onuoha, K.M. (1989). New statistical grain-size 

method for evaluating the hydraulic conductivity of sandy aquifers. Journal of 

Hydrology, 108: 343-366. 

 

United Nations Environment Programme, UNEP (2011). Water withdrawal and 

consumption: a big gap. UNEP/GRID-Adrenal Maps and Graphics Library. 

Available at :http://maps.grida.no/go/graphic/water-withdrawal-and-comsuption-the-

big-gap. Accessed December, 20, 2011. 

 

United States Geological Survey, USGS (2011). Spreadsheets for the Analysis of 

Aquifer-Test and Slug-Test Data, Version 1.2. Retrieved from 

http://pubs.usgs.gov/of/2002/ofr02197/ on 20 December 2011. 

 

Vienken, T. And Dietrich, P. (2011). Field evaluation of methods for determining 

hydraulic conductivity from grain size data. Journal of Hydrology, 400: 58-71. 

 

Villholth, K.G. and Giordano, M. (2007). Groundwater use in a global perspective – 

can it be manage?. In The Agricultural Groundwater Revolution: Opportunities and 

Threats to Development. CAB International. 

 

Vithijumnonk, K. (1982). Using Groundwater for Irrigation in Small-Scale Farming, 

Proceeding of Water Technology Towards Rural Development, University of 

Agriculture, Selangor, Malaysia, Jan. 19-22. Amin, M.M.S, Yan,K.C. and Rosnah, 

M.Y Ed.; University of Agriculture: Serdang. 

 

Vrba, J. and Lipponen, A. (eds). (2007). Groundwater Resources Sustainability 

Indicators.Paris: United Nations Educational, Scientific and Cultural Organization 

(UNESCO), IHP-VI Series on Groundwater No. 14. 

 

Walton, W.C. (1960). Leaky Artesian Aquifer Conditions in Illinois. Report of 

Investigation 39, Urbana: Illinois State Water Survey.  

 

Watson, I. and Burnett, A. (1993). Hydrogeology: An Environmental Approach. 

Unites States of America: Hallmark Press. 

 

Weight, W.D. and Sonderegger, J.L. (2001). Manual of Applied Field Hydrogeology. 

United States of America: McGraw-Hill. 

 

http://maps.grida.no/go/graphic/water-withdrawal-and-comsuption-the-big-gap
http://maps.grida.no/go/graphic/water-withdrawal-and-comsuption-the-big-gap
http://pubs.usgs.gov/of/2002/ofr02197/


© C
OPYRIG

HT U
PM

102 
 

Whitlow, R. (1995). Basic Soil Mechanics (3rd. ed.). United Kingdom: Pearson 

Education Limited. 

 

Whitlow, R. (2001). Basic Soil Mechanics (4rd. ed.). United Kingdom: Pearson 

Education Limited. 

 

Winter, T.C., Harvey, J.C., Franke, O.L. and Alley, W.M. (1998). Groundwater and 

Surface Water: A Single Resources. U.S. Geological Survey Circular: 1139. 

Retrieved from http://pubs.usgs.gov/circ/circ1139/ 

 

Yahya, Z. (2005a). Groundwater Potential at Post 5, Wataniah Army Camp, Bukit 

Kayu Hitam, Kedah (Report No: JMG.KPPP (HG) 03/2005). Kuala Lumpur: 

Department of Minerals and Geoscince Malaysia. 

 

Yahya, Z. (2005b). Groundwater Potential at Kuala Muda District, Kedah (Report 

No: JMG.KPPP (HG) 04/2005). Kuala Lumpur: Department of Minerals and 

Geoscince Malaysia. 

 

Yeh, H.D. (1989). Step-drawdown data analysis. Journal of Hydraulic Engineering, 

115: 1426-1432. 

 

Zarabadi, Z.S.S. and Haeri, N. (2011). Qanat as the sustainable sign in during time. 

International Journal of Academic Research, 3(5): 425-429. 

 

Zektser, I. S. and Everett, L.G. (eds). (2004). Groundwater Resources of the World 

and Their Use. Paris: United Nations Educational, Scientific and Cultural 

Organization (UNESCO), IHP-VI Series on Groundwater No. 6. 

 

Zektser, I.S. (2000). Groundwater and the Environment: Applications for the Global 

Community. United States of America: Lewis Publishers. 

 

Zektser, I.S. and Loáiciga, H.A. (1993). Groundwater fluxes in the global hydrologic 

cycle: past, present and future. Journal of Hydrology, 144: 405-427. 

 

Zulherry, I. and Juhari, M.A. (2012). Using remote sensing and geographical 

information system (GIS) technology for mapping the groundwater potential in Kota 

Kinabalu, Sabah, Malaysia. Electronic Journal of Geotechnical Engineering, 17: 

2299-2311. 

 

 

 

 

 

 

 

 

 

 

 

 


	EVALUATION OF GROUNDWATER POTENTIAL FOR IRRIGATION AT THE SEBERANG PERAK AQUIFER, MALAYSIA
	ABSTRACT
	TABLES OF CONTENTS
	CHAPTERS
	REFERENCES



