
LAPORAN AKHIR PROJEK PENYELlDIKAN JANGKA PENDEK
FINAL REPORT OF SHORT TERM RESEARCH PROJECTS

1) Nama Ketua Penyelidik :
Name ofResearch Leader:

Ketua Penyelidik PTJ
Research Leader School/Centre
LAU TZE LIANG Pusat Pengajian Kejuruteraan Awam

Nama Penyelidik Bersama
(Jika berkaitan) :
Name/s of Co-Researcher/s

(if applicable)

Penyelidik Bersama PTJ
Co-Researcher School/Centre

PROF. MADYA DR. TAKSIAH A.MAJID Pusat Pengajian Kejuruteraan Awam

DR. CHOONG KOK KEONG Pusat Pengajian Kejuruteraan Awam

PROF. MADYA DR. NOR AZAZI ZAKARIA Pusat Penyelidikan Kejuruteraan
Sungai dan Saliran Bandar (REDAC)

PROF. MADYA DR. AMINUDDIN AB. GHANI Pusal Penyelidikan Kejuruteraan
i '. Sungai dan Saliran Bandar (REDAC)

2) Tajuk Projek: ...~I)!=!I.y'~.i~.9f! .~~~l;I~~l;lr!=!l..lm~.9f!~Y.. ~n~ .~~~~i.lj~y. ~~.~. !i!9.~. R!~~. ~Y~!~~~9..
Title of Project:

...~y.~j~.<?~~.~. ~~..~'y'~.~~!-!!i~ .~~~~ !~9. ff~'!l. R~~.~~p..~.~!':l.~~~~~. ~~.".'(~~~!~g .

...(R~X'(!":I). ~!~.~~g~ ..





7. Untuk Kegunaan Jawatankuasa Penyelidikan Universiti

.............................................................................................................................................

................................................................................................................................................

................................................................................................................................................

.................................................................................................................................................

................................................................................................................................................

.................................................................................................................................................

~~~atnn~K~eiuruteraan Awam
lluS K~':!...ruteraan .

.-"'A..ICi"'M6 W!l~E~Wlli Ampangan
P&tIIIYmdO~Nl~lISAlTeifJlEN$AJIAN

Pulau Pinang.

5

CHAPTER 1

INTRODUCTION

1.1 Research Background

Water is an essential element to life. Water covers approximately three quarter of the earth's

surface. The growth in water need is outstripping available supply resulting in the rapid pace

of urbanization and industrialization. High populations have the effects of reducing the water

quality of rivers due to humanity pollutes.

The study published by United Nations in 1997 stated that:

(i) Two thirds of the world's population is likely to live in countries with moderate or

severe water shortages by 2025,

(ii) Half of the world's population lives in urban areas today with 18,000 additional

urban dwellers in the world everyday. It is expected by 2008, the figure will

exceed more than 50 % of the world population.

These issues need to be addressed urgently since water scarcity will cause negative impact

to the socio-economic, stability and harmony of the community of the world.

During World Day for Water 2002, the Secretary-General of United Nations, Kofi Annan, has

expressed his concern regarding the world's water problems and worry on the new violent

conflict prompted by water issues in his message as follows (United Nation, 2002):

(i) An estimated 1.1 billion people lack access to safe drinking water,

(ii) 2.5 billion people have no access to proper sanitation, and

(iii) More than 5 million people die each year from water-related diseases, which is 10

times the number killed in wars, on average, each year.

In Malaysian context, we are moving towards achieving a developed nation status by the

year 2020 following the rapid socio-economic growth in the last two decades. With a present

estimated total of 21 million people, the Malaysian population is expected to escalate to

30 million in 2020 and, cities and towns may reach 55-60 % of the total population. Malaysia

is blessed with plentiful water resources with an average annual rainfall of 3000 mm or 990

billion m3 over the Malaysian land mass amounts, of which 566 billion m3 becomes surface

runoff, 64 billion m3 recharges the aqUifers and 360 billion m3 returns to the atmosphere

(Abdullah & Mohamed, 1998). 97 % of the raw water supply originates from surface water

sources.
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