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The Ministry of Water, Land and Natural
Resources (KATS)

It is a great honour and pleasure for me to welcome all participants to the 4'n International
Conference on Water Resources (ICWR 2018) with the theme "Water as Resources and for
Livelihood. "
People require water for a wide range of activities essential to their livelihoods. In some
cases, issues such as water scarcity, adverse water quality, flooding and environmental
problems have crossed the threshold of irreversibility in certain countries. However, the
growing demand for different water needs for agriculture, recreation, hydropower, domestic
in terms of people's livelihoods. Integrated
and industries require integrated management
Water Resources Management (IWRM) is required to minimise the discrepancy between the
people's needs and the design and management
of water services. The IWRM will assist us
to achieve our main objectives, which are to provide sufficient clean water, to reduce the risk
This is in line with Ministry of Water,
of flooding and to enhance environmental conservation
the management
Land and Natural Resources
(KATS)' vision to spearhead
of its portfolio
through sustainability for the wellbeing of the nation.
Development
With the adoption of the 2030 Agenda for Sustainable
by the UN General
Assembly in September 2015, water now commands special focus in the global agenda. Out
Goals (SDGs), we can see that SDG 2 Zero Hunger, and
of 17 Sustainable Development
SDG 6 - Clean Water and Sanitation, are essentially about sustaining the availability of food
and improving hygiene of which water resources features directly and prominently. It is the
Ministry's mission to lead the integrated management
of water, land and natural resources
through efficient optimisation of resources
in line with the national policies, laws and
international commitments such as the SDG's target.
Thus, the hosting of the ICWR 2018 is indeed timely and relevant. I am confident this
conference will serve as an effective platform to discuss research findings, success stories,
in planning and design, and other matter in water and environmental
new methodologies
security I hope ICWR 2018 will facilitate continuous networking for the sharing of knowledge
and expertise as well as to stimulate international cooperation in these issues.
I would like to express my gratitude to Universiti Teknologi Malaysia (UTM) and Department
of Irrigation and Drainage Malaysia (DID) in collaboration with the Ministry of Water, Land
(KATS), Humid Tropics Centre Kuala Lumpur (HTC KL), Langkawi
and Natural Resources
The Malaysian
National
Development
Authority (LADA), Kedah
State Government,
Commission for UNESCO (MNCU) and several universities, both local and international
agencies for their initiative and efforts in organising this conference.

I wish all the participants fruitful deliberations towards achieving the objectives of the ICWR
2018
DR. XAVIER JAYAKUMAR

Minister of Water, Land and Natural Resources

Malaysia
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The Director General, Department of
Irrigation and Drainage Malaysia (DID)

for
to all participants
I wish to extend a warm welcome and express my appreciation
My
Water
Resources
(ICWR
2018).
4th
International
Conference
this
on
attending
in particular Universiti Teknologi Malaysia
to the Organising Committee,
congratulation
(UTM) as well as the Department of Irrigation and Drainage, Malaysia (DID) for their hard
work and commitment in ensuring the success of this conference.
I am extremely pleased that this conference will be addressing several water related themes;
flood management,
coastal
water supply and economics,
management,
watershed
The
disaster,
mathematics
and
computing.
environmental
science,
natural
management,
Water
Resources
Management
themes are in line with the global agenda of Integrated
(IWRM), which demands a more effective and sustainable
mechanism of water resources
for balancing between water as resource and water for livelihood
planning and management
towards Sustainable Water Resources Management (SWRM).
Effective management
of water resources requires, among other things, the development of
in
standards, coordinated and integrated information to be shared among all stakeholders
This will facilitate the implementation
of IWRM and to protect the
water management.
I am
integrity of water resources,
environment,
ecosystems
and our natural heritage.
in
National
Water
directions
the
and strategic action plans provided
confident that with clear
Resources Policy (NWRP), we will be able to ensure the security and sustainability of our
nation's water resources for all water user sectors in terms of quantity and quality for human
and nature.
I call upon all participants of ICWR 2018 to take this valuable opportunity to share and
exchange invaluable experience
and knowledge in water related issues. This conference
has
together
scientists,
which
gathered
multi-discipline professionals
such as engineers,
and mutual
environmentalist, economists and academicians
can enhance the understanding
cooperation in water resources management
at the national, regional and international level,
with the aim of achieving better networking and cooperation in water resources development.
conservation and management.

I would like to express my appreciation and gratitude to the Organising Committee for their
commitment and contributions in ensuring the success of ICWR 2018 conference. I wish
every success to the paper presenters, participants and all parties of this timely and
significant event
DATO' IR. DR. HJ. MD. NASIR BIN MD. NOH
Director General

Department of Irrigation and Drainage, Malaysia
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rx--ý and Greetings

to All

It is a great pleasure to welcome all of you to this conference, jointly organized by Universiti
Teknologi Malaysia (UTM) and Department of Irrigation and Drainage Malaysia (DID). Thank
you to our collaborators, The Ministry of Water, Land and Natural Resources (KATS), Humid
Tropics Centre (HTC), The Malaysian National Commission for UNESCO (MNCU), Langkawi
Development
Authority (LADA), Kedah State Government and the local and international
for
their cooperation and efforts in organizing this conference. The conference
universities
themed, "Water as Resources and for Livelihood. " aims to bring academicians,
professionals,
decision makers, and NGOs from home and abroad in a common platform to exchange their
ideas and experiences in water resources management.
Aptly themed "Water as Resources and for Livelihood. " this conference is very timely when
Malaysia is facing water scarcity, degraded water quality and increases in flooding. This calls
for the Integrated River Basin Management
(IRBM) to effectively manage water resources
and empower relevant authorities and public to solve the different water needs and demand
based on the peoples' livelihoods. Interdisciplinary
researches
are required to properly
the linkages, effect and impact of water resources
to livelihood. Exploring
understand
innovative approaches
to provide sustainable solutions are necessary to tackle current and
future water resources problems.
UTM is pleased to jointly host this event, which marks the continuous efforts of UTM to
establish alliances and smart partnership with the industry, professional bodies and the
UTM is willing to share experiences
government
and insights related to Research
and
Development
towards effective and best water resources
and
management
practices,
collaborate with professional institutions and industrial players to achieve excellence in this
field.
I hope this collaboration will continue, and pray that this conference will be a successful one.
A vote of thanks must go to the organizing committee for their remarkable dedication in
making this joint conference a success.

To all distinguished guests and participants, have a fruitful and rewarding conference.
Best Wishes,
PROF. DATUK IR. DR. WAHID BIN OMAR
Vice Chancellor
Universiti Teknologi Malaysia (UTM)
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of the Organising
Committee

On behalf of the organizing committee of the International Conference on Water Resources
(ICWR2018), it is our great pleasure to extend our warmest welcome and invitation to all
distinguished guests and participants to this International Conference. This conference
is
jointly organized by Universiti Teknologi Malaysia (UTM) and Department of Irrigation and
Drainage Malaysia (DID) in collaboration with Ministry of Water, Land and Natural Resources
(KATS), Humid Tropics Centre (HTC), The Malaysian National Commission for UNESCO
Authority (LADA), Kedah State Government,
National
(SKUM), Langkawi Development
University, University of
Hydraulic Research
Institute of Malaysia (NAHRIM), Chang'an
Tsukuba, Malaysia-Japan
International Institute of Technology (MJIT), Universiti Tun Hussein
Onn Malaysia (UTHM) and Universiti Sains Malaysia (USM),
The objectives of the conference are to gather academicians,
professionals,
consultants, decision-makers,
entrepreneurs,
managers and NGOs from home
keep
a common platform in order to exchange their ideas and experiences,
innovative
developments
in
field
techniques
the
and new
of water
with current
sharing of knowledge on the global climate change, water resources and
management to identify and suggest the best solutions and methodologies.

researchers,
and abroad in
them abreast
resources and
environmental

We would like to welcome and thank the sponsors, supporting organizations
and various
for their generous
the successful
supports towards
organization
of this
contributors
conference, and for joining us in this event. We would also like to thank our distinguished
speakers and presenters for sharing their knowledge and insights with us. Finally, we would
like to express our warmest gratitude to all members of the International Scientific Committee
and Technical Committees of this conference, staff of the School of Civil Engineering and
SPACE of UTM, and others who have contributed
directly or indirectly to make this
conference a great success.
We look forward to a productive discussion with successful
and we wish you a pleasant stay in Langkawi

outcomes

from this conference

1) Prof. Dr. Sobri bin Harun
Faculty of Engineering, Universiti Teknologi Malaysia
2) Prof. Dr. Zulkifli bin Yusop
Director of Resource Sustainability
Universiti Teknolog( Malaysia

Research

Alliance

3) Datin Ir. Rohani binti Ahmad
Director Humid Tropics Centre, Department

of Irrigation and Drainage
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KEYNOTE SPEAKER
DATO' IR. DR. HJ. MD. NASIR BIN MD. NOH
Director General
Department

of Irrigation and Drainage.

Malaysia

Water for the Future

Abstract
What reason do we have to care about future generations? We are who will be the last to
preserve the environment in this world There are few reasons for this. Global warming and
increased in pollution have caused a decrease in the number of fishes in rivers and lakes, while
the increase in tourism has allowed people who feel and realised to make a respectable living
from the display to enjoy the environment rather than watching.
Malaysia has always emphasised on the importance of water related issues. Water security faces
a range of issues such as floods, droughts, pollution and the impacts of climate change which
require mitigation, rehabilitation, and adaptation National Water Council in Malaysia has been
formed to look at our direction and needs to address water security issues when ironically, we
claim to have plenty of water by understanding the relationship of the water cycle and land use,
the way we manage and more importantly to share and shape them. After all, human intervention
on global warming is also the issue.
As urbanisation is rapidly progressing, Malaysia requires innovative solutions to ensure balanced
development. While Malaysia has made some progress in realising IHP-VIII Medium Term
Strategy (2014-2021) on the IWRM, there are many methods for ecosystem properties as a
management tool marks the shift for managing water by regulation of issues to a holistic action
focusing on the regulation of processes in hydrological and ecological systems as in Integrated
River Basin Management (IRBM) remain to be tackled. This would require combined and
continued effort through partnerships and experts locally and exchange through UNESCO
International Hydrological Program, UNESCO Institutes, Centres and Chairs.
Recent years have seen Malaysia following international trend of managing surface runoff by
having a continuous improvement structural and non-structural measures such as River of Life
Project, National Flood Forecasting and Warning System (NaFFWS), National Water Balance
Management System (NAWABS) and Integrated Flood Management. These national projects
gathered technical experts among government water ministries to derive an online management
tool at all levels featured with centralised big data are the current initiatives programmed by the
government of Malaysia in 11th Malaysia Plan (2016-2020). In addition to this, National Water
Resources Policy (NWRP) will be able to ensure the security and sustainability of our nations'
water resources for all water user sectors in terms of quantity and quality for human and nature.
Malaysia has begun to search for home-grown eco-hydrology practices as a tool for IWRM while
balancing between water as resources and for livelihood The themes are in line with the global
agenda of Integrated Water Resources Management (IWRM), which demands more effective and
sustainable mechanism of water resources planning and management for balancing water which
later aiming at Sustainable Water Resources Initiative. To complement and further streamlines the
efforts towards Sustainable Development Goals (SDGs), the government embarks on Public
Outreach Programs (POP) that focus on bottom-up approach to getting the community involved in
achieving the objective of disaster management on the water security Up to date, these initiatives
have been stretched NaFFWS (Phase I) to Phase II, NAWABS (Phase 1) to Phase II and RoL to
Phase III after excellent outcomes during the first and second phases.
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KEYNOTE SPEAKER
PROFESSOR VAN-THANH-VANNGUYEN
McGill University, Department of Civil Engineering and
Applied Mechanics, Montreal, Quebec, Canada H3A OC3,
Email: van. tv.nguyen@mcgill. ca

Linking Climate Change to Urban Water
Infrastructure Design: Recent Advances in
Modeling of Extreme Rainfall Processes

Abstract
In recent years, climate change has been recognized as having a profound impact on the
hydrologic cycle at different temporal and spatial scales. In particular, the intensity and
frequency of extreme rainfall events in most regions might be likely increased in the future.
Hence, there exists an urgent need to assess the possible impacts of climate variability and
(IDF) relations in general and on the
climate change on the Intensity-Duration-Frequency
design storm in particular for improving the design of urban water infrastructure in the context
of a changing climate. At present, the derivation of IDF relations in the context of climate
change at a location of interest has been recognized as one of the most challenging tasks in
current engineering practices. The main challenge is how to establish the linkages between
the climate projections given by Global Climate Models (GCMs) at the global scale and the
then
observed extreme rainfalls at a given local site If these linkages could be established,
the projected climate change conditions given by GCMs could be used to predict the resulting
changes of local extreme rainfalls and related runoff characteristics.
Consequently,
innovative downscaling
approaches
are needed in the modeling extreme
rainfall (ER) processes
over a wide range of temporal and spatial scales for climate change
impact and adaptation studies in urban areas. Therefore, the overall objective of the present
paper is to provide an overview of some recent progress in the modeling of extreme rainfall
in a changing climate from both theoretical and practical viewpoints. In particular,
processes
the main focus of this paper is on recently developed statistical downscaling (SD) methods
for linking GCM climate predictors to the observed daily and sub-daily rainfall extremes at a
single site as well as at many sites concurrently. In addition, new SD procedures
are
presented for describing the linkages between GCM outputs and rainfall characteristics
at a
given location where the rainfall data are limited or unavailable,
a common and crucial
challenge in engineering practice.
Furthermore,
this research work proposes a decision-support
tool, herein referred to as
SMExRain (for Statistical Modeling of Extreme Rainfalls), that can readily be used to identify
the most suitable probability distribution(s) for constructing robust IDF relations at a given site
as well as to assess the possible impacts of climate change on the estimated extreme
rainfalls (see Figure 1). More specifically, the SMExRain was relied on a systematic and
objective approach for evaluating the performance
of of various candidate distributions in
terms of their descriptive and predictive abilities for providing the most accurate and most
robust extreme rainfall estimates (Nguyen et al., 2017) In addition, the SMExRain was based
(SD) method (Nguyen et al., 2007) to describe the
on the use of a statistical downscaling
linkages between the climate projections given by GCMs and the observed daily and subdaily ERs at a given site for the assessment
of the possible climate change impacts on the
estimated ERs
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Overview of Fundamental
and Practical
Researches
on Generation
and Development
of
Baby-Rain- Cell Aloft in a Severe Storm for
Urban Flash Flood Risk Reduction using
Various Types of Weather Radars and
Gestationarv
Satellite
Abstract
In July 2008, five people were killed by a tragic flash flood caused by a local torrential heavy rainfall in a
short time in Toga River From this tragic accident, we realized that a system which can detect
hazardous rain-cells in the earlier stage is strongly needed and would provide an additional 5 to 10 min
for evacuation
By analyzing this event, we verified that a first radar echo aloft, by volume scan
observation, is a practical and important sign for early warning of flash flood, and we named a first echo
as a "baby-rain-cell" of Guerrilla-heavy rainfall. Also, we found a vertical vorticity criterion for identifying
hazardous rain-cells and developed a heavy rainfall prediction system that has the important feature of
not missing any hazardous rain-cell
Being able to detect heavy rainfall by 23.6 min on average before it reaches the ground, this "early
detection and risk prediction system" is implemented
in the Kinki area in 2015 in XRAIN which is the
Japanese
by the
operational network composed
of 39 X-band polarimetric Doppler radars managed
Japanese
Ministry of Land, Infrastructure
Transportation.
and Tourism (MLIT) XRAIN in the Kinki
radar information with spacio-temporal
resolutions of 250m and one minute
provides three-dimensional
Research (NICT) developed the decision support system
Also, the National Institute for Communication
for the localized torrential rainfall using the early detection and risk prediction system developed by the
MLIT. The NICT's system utilizes dual phased array weather radars developed the PANDA system
(Phased Array weather radar and Doppler lidar Network fusion Data system)
The phased array
For the decision support
weather radar can observe three-dimensional
rainfall every 30 seconds
degree-of-risk
information is provided by
system, a dynamic hazard map with location-dependent
integrating the early detection of the localized torrential rainfall and the local static hazard map The
dynamic hazard map is displayed on the control screen and the warning information is also distributed
by e-mail for a limited number of the authorized staff Real time demonstration
test was conducted in
Kobe city from August to October. 2016
Additionally, as a pioneering attempt and a fundamental
analysis. we also performed a brand new
the
Guernlla-heavy
vorticity analysis of baby-rain-cells
events
of
in
rainfalls As a result, we verified the
of vertical vortex tubes inside rain-cells even which did not develop into supercells
existence
Furthermore,
vortex tube tilting motion. similar to that in a supercell, was also proven to exist in the raincell which formed a Guerrilla-heavy
rainfall These two results not only make a breakthrough
of babyrain-cell analysis, but also help to clarify the importance of vorticity analysis for efficient identification of
baby-rain-cells
As a further fundamental
hazardous
it is also proven that a Ka-band
analysis.
polarimetric Doppler radar (cloud radar) has a potential to detect cloud cells aloft earlier than 15-25
minutes earlier than X-band radar (precipitation radar) detects rain the baby-cell aloft Also, it is found
the pair of vertical vortex tubes inside a developing cloud can be verified to exist. Also, numerical
experiments
using the LES cloud numerical model developed
in Kyoto University simulated the
existence of the pair of vertical vortex tubes inside a developing cloud
To better understand
the developing mechanism
it is critical and necessary
to
of a baby-rain-cell
So,
flow
in
before raindrop generation
a cumulonimbus
cloud aloft in the atmosphere
analyze
structure
further analysis of multi-sensors
observation by the cloud radar boundary layer radar (BLR), a Light
Detection and Ranging (Lidar) and rapid scan type weather satellite will be our future task With better
rainfall
understanding,
it is certain that the precise quantitative risk prediction system of Guerrilla-heavy
could be realized, and perfect protection of human lives from flood disasters can be surely guaranteed
in the near future
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DAY 1: 27 November

2018 (Tuesday)

8.00 - 9.00am

REGISTRATION

9.00-9.45am

KEYNOTE SPEAKER 1: DATO' IR. DR. HJ. MD. NASIR BIN MD NOH
Chairperson:
Prof. Dr. Zulkifli bin Yusop
Venue : Grand Ballroom Bayview Hotel Langkawi

9.45-10.30am

KEYNOTE SPEAKER 2: PROFESSOR- VAN-THANH-VAN NGUYEN

Chairperson: Ir. Hj. Mohd Fauzi bin Mohamad
Venue

: Grand Ballroom

10.30 -10.55am

Bayview Hotel Langkawi

Refreshments

10.55 - 12.30pm
Venue : Grand
10.45 am
11.00 am

-

-

OPENING CEREMONY
Ballroom Bayview Hotel Langkawi

Arrival of Invited Guests
Arrival of YB. Dr. Xavier Jayakumar
Minister, Ministry of Water, Land and Natural
o
National Anthem

Resources(KATS)

Recital of Doa
Welcoming Speech by Prof. Dr. Sobri bin Harun
o Chairman of ICWR2018
Officiating Speech by YB. Dr. Xavier Jayakumar

-

o Minister, Ministry of Water, Land and Natural Resources (KATS)
Momento to Minister, Ministry of Water, Land and Natural Resources (KATS)

-

Photo Session
Press Conference

12.30-2.00pm
Lunch
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PARALLEL SESSION 1 ( 18 papers)

2.00-3.30pm
2.00-2.15pm

SESSION IA: WM
Venue: Bayview Ballroom
ID: 2
Application of Soil Water Assessment
tool (SWAT) for Hydrological modelling
of Agricultural Watershed

SESSION 1B: ES
Venue: Ruby
ID : 43
Migration of Light Non-Aqueous
Liqid in Porous Media

ID: 4
Comprehensive Water Resources
Assessment Considering Climate Change
for the Muda River Basin, Kedah,
Malaysia

ID: 13
Comparison of Contaminant Transport in
Urban Stormwater Runoff and
Agricultural Drainage Water, Cameron
Highlands, Malaysia
Nurthahira

Terry van Kalken
Dill Water and Environment

2.30 - 2.45pm

ID: 8
Impact of Urbanization on Hydrological
Characteristic of a Sub-Catchment in
Klang, Malaysia

Department

Ong Hon Lim
of Irrigation & Drainage
Malaysia

Phase

Mohd Fadhli Abd Rashid
Universiti Teknologi Malaysia

Azwin Zailti Abdul Razad
TNE3Research Sdn Bhd

2.15-2.30pm

SESSION IC: FM
Venue: Emerald

Mohammad
UNITEN

Noh

ID: 14
Water Quality Classification Based on
Water Quality Index at River of Batu
Pahat, johor
Khadijah Sulainian
University Tun Hussein Onn Malaysia
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ID: 22
Modelling the Impact of Climate Change
on Flood: Case Study at Upper Sungai
Segget Catchment
Ummi Hani Mahamad Anuar
Universiti Teknologi Malaysia

ID: 26
Development of Flood Risk Map in Flood
Mitigation Project
Sabri Abdul Mulok
Department of Irrigation and Drainage
Malaysia

ID : 30
Evaluation of Parameter Regionalization
Methods for Flood Simulations in
Kelantan River Basin
Ming Fai Chow
Universiti Tenaga Nasional Malaysia

4" International

Conference

on

WATER RESOURCES
(ICWR-2018)
2.45 - 3.00pm

ID : 20
Water Resources Information
Management System Framework for
Department of Irrigation and Drainage
(DID) Malaysia

Department

3.00 - 3.15pm

Artiesa Arris
of Irrigation and Drainage

ID: 24
Investigation on Launching Behaviour of
Different Materials for the Protection of
River Bank Erosion

ID: 16
The Growth of Malaysia Manufacturing
Industry and Its Impact towards Water
Demand Management
Nurul Sa'Dah Bahar
Universiti Teknologi Malaysia

Faizah Ahmad
HR Wallingford Asia Sdn Bhd

ID: 19
Factors controlling water table variation
at primary peat swamp catchment in
Sarawak, Malaysia

ID: 54
A Review on Geospatial Approach for
Flood Risk Assessment in Malaysia

Md. Lutfor Rahman
River Research Institute Bangladesh

3.15-3.30pm

ID: 53
National Flood Forecasting and Warning
System of Malaysia: Automated
Forecasting For the East Coast

Edward Aeries
Universiti Malaysia Sarawak

ID: 31
Alternative Use of an Automated
Hydraulic Flushing Gate as a Flow
Control Structure

ID: 25
Application of GIS in Mapping the Water
Quality Parameter at Muar River
Tributaries

Geok Teng Leong
Universiti Malaysia Sarawak

M Adib M Razi
Universiti Tun Hussein Onn Malaysia

3.30 -4.00pm
Refreshments
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lsmaila Usman Kaoje
Universiti Teknologi Malaysia

Patterns

ID: 113
Of Kaolin Embankment

Failures

Zainab Mohamed Yusof
Universiti Teknologi Malaysia
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(ICWR-2018)

PARALLEL SESSION 2 (15 papers)

4.00 - 5.00pm
4.00-4.15pm

SESSION 2A: WM
Venue 1: Bayview Ballroom
ID: 32
Regionalization of Extreme Rainfall
Prediction in Western Kingdom of Saudi
Arabia

SESSION 213: ES
Venue 2: Ruby
ID: 28
A Preliminary Study of Urban Drainage
System Using Eco-Composite and
Effective Microorganisms in Porous
Concrete

SESSION 2C : FM
Venue 3: Emerald
ID: 56
Nonstationary Flood Frequency Analysis
of Annual Maximum Stream flows in
Johor, Malaysia Using TL-Moments
Approach

Feroz Hanif Mohamed Ahmad
Universiti Teknologi Malaysia

Nur Amalina Mat Jan
Universiti Teknologi Malaysia

ID : 29
Efficient and Einvironmental Friendly
Drainage System tor Stormwater Control

ID: 59
Hydrological Response to Forest
Rehabilitation in Headwater of the
Ubolratana Dam in Northeast Thailand

Fahad Alahmadi
Ministry of Enviroment, Water and
Agricuture Saudi Arabia

4.15-4.30pm

ID: 33
f?valuation of groundwater recharge
rice and crop rotation fields in
Kumamoto

by

Zulkillee Ibrahim
Universiti Teknologi Malaysia

'I'akchide llama
Kumamoto University, japan

4.30 - 4.45pm

ID: 34
Monitoring Drought Using the
Standardized Precipitation Index (SPI) In
Sarawak River Basin
Charles Hin Joo Bong
Universiti Malaysia Sarawak

ID : 39
Characteristics of Time-Dependent
Change of the Water Level and Quality in
the Groundwater Related to Precipitation
Fluctuation Which Show the Different
Nitrate-Pollution Situation at the
Multiple Sites Located Close to One
Another
Yasunori Kawagoshi
Kumamoto University
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Krit Sriworamas
Ubonratchathani
University, Thailand

ID : 66
Towards An End-To-End Flood Risk
Assessment in Malaysia: Forming a
Stage-Damage Relationship to Depict
Vulnerability through a Case Study in
Kelantan
Balgis Rehan
Universiti Putra Malaysia
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Conference

on

WATER RESOURCES
(ICWR-2018)
4.45 - 5.00pm

ID: 35
Cross-Cutting Of Multiple Management
Strategies Towards Achieving
Sustainable Water Resources
Management In Malaysia
Mohd Azmi Ismail
Department of Irrigation and Drainage
Malaysia

5.00-5.15pm

ID: 110
A Drought forecasting using Gaussian
Process Regression (GPR) and Empirical
Wavelet Transform (EWT)-GPR
Ruhaidah Samsudin
Universiti Teknologi Malaysia

ID: 5
Laboratory Investigation of Non-Aqueous
Phase Liquids Migration in Intact and
Fractured Double-Porosity Kaolin Soil

ID: 70
Experimental Characterization of
Hydraulic Signature of an Urban
Geometry during Floods

Loke Kok Foong
Universiti Teknologi Malaysia

Abdellah Ghenaim
(Cube laboratory (UMR 7357), fluid
mechanics team, INSA Strasbourg,
Strasbourg cedex, France

ID: 61
Performance Analysis of Dual Water
Supply System Using Rooftop Rainwater
Harvesting System and Groundwater for
Non-Potable Use

ID: 18
Human Capital Development For
Mechanical Engineers In Department Of
Irrigation And Drainage, Malaysia

Siti Nazahiyah Rahmat
Universiti Tun Hussein Onn Malaysia
(UTHM)

DAY 2: 28 NOVEMBER 2018 (Wednesday)
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Hapida Ghazali
of Irrigation and Drainage
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PARALLEL SESSION 3 ( 12 papers)

8.30 - 9.30am

8.30 - 8.45am

SESSION 3A: WM
Venue 1: Bayview Ballroom
ID : 51
Landuse Impacts on Water Quality of the
Lake and River Environment of Tasik
Chini Pahang
Norlida Mohd Dom
The Regional Humid Tropics Hydrology
and Water Resources for Southeast Asia
and the Pacific (IITC K1.), Kuala Lumpur,
Malaysia

SESSION 3B: ES
Venue 2: Ruby

SESSION 3C: FM
Venue 3: Emerald

ID: 48
Water Quality Assessment of Some
Selected Hand Dug Wells and a Borehole
in North Western Parts of Bauchi
Metropolis, Nigeria

ID: 74
A Composite Indicator Approach to
Assess Flood Vulnerability in Malaysia

Sanusi Magaji
Department of Science Laboratory
Technology, School of Science and
Technology,

Daniel Yu Chuan Liew
Department of Irrigation and Drainage,
Malaysia.

Ahuhakar Tatari Ali
Polytechnic, Bauchi, Nigeria.
8.45 - 9.00am

ID : 60
Pre Assessment Sedimentation Stud y for
Kenyir Hydroelectric Scheme
Siti Humaira Haron
Universiti Tenaga Nasional

ID : 55
The Impacts of Compost Variation and
Landscape Plant on Hydrologic
Performance in Bioretention Facilities
Husna Takaijudin
tJniverisiti Teknologi PETRONAS
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ID : 100
Hydrological Flood Forecasting With
Updating Prediction Based On
Antecedent Error Correction

Department

Sazali Osman
of Irrigation and Drainage,
Malaysia
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9.00 -9.15am

ID: 62
A Procedure of Stepwise Dynamic Rule
Curves to Multipurpose Reservoir
Operation
Chavalit Chaleeraktrakoon
Thammasat University, Thailand

9.15 - 9.30am

ID: 65
The time of concentration and limitation
on its application related to the flood
level-river physical geometry
relationship

ID: 115
Flood Risk Assessment for Dam Break
Using GIS Application
Rahsidi Sabri Muda
TNB Research Sdn. Bhd., Malaysia

Abd Jalil Hassan
Universiti Teknologi Malaysia

ID : 80

ID: 63
Functional Data Analysis in Streamflow
Hydrograph: Application to Sg. Kelantan
River Basin

Water Resources and Environmental
Challenges of a Mega City of Nigeria
Mohammed Sanusi Shiru
Universiti Teknologi Malaysia

Shariffah Suhaila Syed Jamaludin
Universiti Teknologi Malaysia

ID : 116
Flood Simulation Model Using Hydrology
Tools GIS and XP-Storm Water
Management Model (XP SWMM)
Software
Muhammad Hassim
Universiti Teknologi Malaysia

9.30 - 10.00am
Refreshments
m
10.00 -11.00
KEYNOTE SPEAKER 3 - PROFESSOR EIICHI NAKAKITA
Chairperson:
Prof. Van-Thanh-Van
Nguyen
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PARALLEL SESSION 4 ( 18 papers)

11.00 - 12.30am
SESSION 4A: WM
Venue 1: Bayview Ballroom

11.00 - 11.15am

ID : 67
Impact of Proactive Agricultural Land
Use Management on Runoff in the
Upstream and Downstream Areas of the
Multi-purpose Reservoir

SESSION 413: ES/ORD
Venue 2: Ruby

SESSION 4C: WSE
Venue 3: Emerald

ID : 85
Adaptation Mechanism for Microcystin in
Cyanobacteria-Predators

ID : 50
Water Supply System Drought Resilience
Assessment Using Conjunctive-Use
Modelling and Optimised Reservoir
Control Curves

Takeru Yanagiya
University of Tsukuba, Japan

liaris Prasanchwn
University of'Technology Isar. Thailand

1. 15 - 11.30am

ID: 78
Potential Impacts of climate change on
the hydrological cycle of Haro River
basin, Pakistan

Aodhin McBride
HR Wallingford

ID: 104
Separation Dehydration of N-Butanol
from Water using Graphene OxidePolyetherimide Membrane via
Pervaporation

Saima Nauman
Universiti Putra Malaysia, Malaysia

Mohd Ghazali Mohd Nawawi
Universiti Teknologi Malaysia
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ID: 57
Development of LUAS Intelligent Support
System for Sustainable Water Resource
Management for Sungai Langat
Faizah Ahmad
HR Wallingford Asia Sdn Bhd; Servis EDA
Sdn Bhd; Lembaga Urus Air Selangor
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11.30 - 11.45am

ID: 81
Study on Availability of Groundwater
Resources in Selangor State of Malaysia
to Meet the Future Water Demand for an
Efficient Planning and Management of
Water Resources

ID: 118
Nutrients and Heavy Metals Removal of A
Laboratory Scale Prototype Biofiltration
System Under Tropical Condition

ID: 75
Physical Tsunami Modelling - A Review
of Laboratory Tsunami Wave Generation
Mechanism

Andreas Aditya Hermawan
Monash University Malaysia

Wei Koon Lee
Universiti Teknologi MARA

ID : 94
Study On Water Quality Effect Due To
Erosion And Sedimentation Process
Around Tasik Chini

ID: 95
The Reliability and Cost Analysis of a
Rainwater Harvesting System for the
University of Nottingham Malaysia
Campus

Goutam Chandra Mridha
Institute of Water Modelling (IWM),
Dhaka, Bangladesh

11.45 - 12.00pm

ID: 82
Quality Characterization of Groundwater
Using Well Head Protection Areas
(WHPA) Method, Vulnerability
Assessments and Water Quality Index
(WQI) for Selangor State, Malaysia

Che Abdul Hafiz Che Yahya
Universiti Malaysia Pahang

Goutam Chandra Mridha
Institute of Water Modelling (IWM),
Dhaka, Bangladesh

12.00-12.15pm

ID: 83
Irrigation Management Transfer's Role in
the Performance of Irrigation Systems in
Davao Del Sur, Philippines

Property

ID : 42
Market Price Response to Flood
Hazard

Muhammad Najib Razali
Universiti Teknologi Malaysia

Arnie Lou Cisneros
Cor Jesu College, Digos City, Davao del
Sur, Philippines
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Chuan Yuen Wong
University of Nottingham Malaysia

ID: 108
Numerical Simulation of Groundwater
Flow in Shendi sub-Basin, Sudan
Adil Elkrail
Al Neelain University, Khartoum, Sudan
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12.15-12.30pm

ID: 90
Simulation of Climate Change Impact on
Future Runoff in Nong Han Lake Using
SWAT Hydrological Model

ID: 23
Comparative Assessment of Moyog River
Watershed and Malaysia Water Quality
Index

Jirawat Supakosol
University of Technology Isan, Thailand

Suzanna Wong
Universiti Malaysia Sabah

ID: 121
Identifying the Economic Attributes
Factors in Determining the Impact of
Flood towards Residential Property
Valuation
Siti Hafsah Zulkarnain
UiTM Shah Alam

12.30-2.00pm
Lunch

PARALLEL SESSION 5 ( 23 papers)

2.00-4.00pm
SESSION SA: WM
Venue 1: Bayview Ballroom
2.00-2.15pm

SESSION 5B: CM
Venue 2: Ruby

ID: 93
Sediment Load Prediction for Rivers in
Malaysia using the Evolutionary
Polynomial Regression Technique (EPR)

ID: 7
Sea Level Rise and Its Physical Impact on
Coastal Hydrodynamics Around
Langkawi Island, Malaysia

Nadiatul Adilah Ahmad Abdul Chani
Universiti Teknologi Mara (Shah Alam)

Nor Aslinda Awang
National Hydraulic Research Institute
Malaysia
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SESSION 5C: M--C-/-W-SE---Venue 3: Emerald
ID:

IS

Ensuring Safety t)1 Water Infrastructure
To Enhance Water Security Through
lwrm Approach: Experience In I)am
Safety Management Studies And
Programs.
Jr. Arshad Sardi, Jr. Zakiyyah Muhammad,
Mohd Hazri Moh Khambali
Department of Irrigation and Drainage,
Malaysia
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2.15 - 2.30pm

ID: 114
Geometric Assessment of Watershed
Boundary Delineated from ASTER30 and
SRTM90 for Peninsular Malaysia

ID : 27
Numerical Study on Drag and Lift
Coefficients of a Marine Riser at High
Reynolds Numbers using FLOW-3D

Noradila Rush
Universiti Teknologi Malaysia

Mohamad Faizal Ahmad
Universiti Teknologi Malaysia

ID : 47
Comparison of Cuckoo Search Neural
Networks and Cuckoo Search
Optimisation Neural Networks for
Rainfall Forecasting: Case Study for
Kuching City

Swinburne

2.30 - 2.45pm

ID: 117
Annual Rainfall Variations in peninsular
Malaysia under Climate Change
Scenarios
Muhammad Noor
Universiti Teknologi Malaysia

ID: 37
Aggregation and Insolubilization
Properties of Nano- and Micro-Scale
Riverine Materials in Coastal Area - A
Case Study in Shirakawa and Midorikawa
Rivers, Kumamoto, Japan

King Kuok Kuok
University of Technology
Sarawak, Malaysia

ID: 84
Improving satellite-based estimations of
daily rainfall for large scale rice-crop
modelling applications
Zed Diyana Zulkafli
Universiti Putra Malaysia, Malaysia

Hiroaki Ito
Kumamoto University

2.45-3.00pm

ID : 68
Apportionment of Sediment Source In
Galas Catchment: An Application of
Sediment Fingerprinting Approach
Dhinesh Sugumaran
Universiti Teknologi Malaysia

ID: 52
A Study On Beach Protection System
Using NAHRIM Coastal Erosion
Protection And Beach Expansion (NEXC)
Block At Pantai Batu 5, Port Dickson,
Negeri Sembilan, Malaysia
Ahmad Hadi Mohamed Rashidi
National Hydraulic Research Institute
Malaysia, MALAYSIA)
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ID: 102
Approach for Flood Control
Rule Curves

Anongrit Kangrang
Mahasarakham University, Thailand
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3.00-3.15pm

ID: 36
Rainwater Harvesting System for NonPotable Uses in Commercial Building
Achmad Syafiuddin
Universiti Teknologi Malaysia

3.15 - 3.30pm

ID: 89
Contextualize the Interaction of Land Use
Change and Hydrological Factors on Soil
Erosion Rate in the North-Eastern of
Peninsular Malaysia

ID: 9
Coastal Vulnerability Indicators in
Langkawi Island Under Sea Level Rise
Impact

ID: 123
River of Life (ROL): Overview,
Challenges, Lesson Learned and Way
Forward

Norzana Mohd Anuar
National Hydraulic Research Institute
Malaysia NAHRIM

Department

M.K. Selamat
of Irrigation and Drainage

ID: 107
Modelling of Oil Spill Drifts in Sungai
Pulai Estuary, Johor

ID: 120
A Big Data Approach To Water Resources
Engineering In Malaysia

Lavine Wong
lJniversiti Teknologi Malaysia

R. Cheah, F.Y. Teo, B. H. Goh
University of Nottingham Malaysia

ID: 45
IIydrologic Enforcement vs Object Points
Removal of Hydrographic LIDAR DEM

1D : 91
Interaction of Groundwater Levels, Tides
and Waves on a Sandy Beach Profile

ID: 119
Evaluation of Water Consumption
Patterns in lJniversiti Kehangsaan
Malaysia (IJKM)

Shajoeril Taludin
VTS Universe Sdn Bhd, Malaysia and
Department of Irrigation and Drainage,
Malaysia,

Nor Suhaila Rahim
Universiti Teknologi Malaysia

Nur Athirah Mohamad
lJniversiti Teknologi Malaysia

3.30 - 3.45pm
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Norzaidaltul Azmira Mansor
The National University of Malaysia
(UKM), Malaysia
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3.45 - 4.00pm

ID: 109
Effects of Backwater on Hydraulic
Performance Evaluation of Rainsmart
Modules in Sustainable Drainage Systems
Abdurrasheed Sä id Abdurrasheed
Universiti Teknologi Petronas

ID: 17
Development of Competency Based
Human Resource Management (CBHRM)
for Water Resources Engineering
Practice in Malaysia
Mohd Azmi, Norizan Abdul Aziz, Siti
Fairus Zakaria, Mohd Yazid Abdullah
Department of Irrigation and Drainage,
Malaysia,

ID: 124
Development of Residential Flood
Information Map Using Geographical
Information System (GIS)
Siti Hafsah Zulkarnain
IJiTM Shah Alam

4.00-4.30pm
CLOSING CEREMONY

3.45 pm
4.00 pm

-

Arrival of Invited Guests
Recital of Doa
Closing Speech by YBhg. Dato' Ir. Hj. Nor Hisham bin Mohd Ghazali
Director, Water Resources Management
& Hydrology Division, DID
Momento to YBhg. Dato'Ir. Hj. Nor Hisham bin Mohd Ghazali
Photo Session

4.30pm
Refreshments
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ID: 2
APPLICATION OF SOIL WATER ASSESSMENT TOOL (SWAT) FOR
HYDROLOGICAL MODELLING OF AGRICULTURAL WATERSHED
A.Z. Abdul Razad', A. B. M. Khidzir2, L. Mohd Sidek3, K. Jung'`, N. F. Abd Rahman$, S. H.
Haron6 and R.S. Muda'
1,2,7 Civil Engineering and Geoinformatics Unit, TNB Research Sdn. Bhd., Malaysia
E-mail: ' azwin. razad@tnb. com. my, 2bahiah. khidzir@tnb. com. my, 7rahsidism@tnb. com. my,
3,6 Sustainable Energy and Environment Group, Institute of Engineering Infrastructure (IEI),
College of Engineering, Universiti Tenaga Nasional
E-mail: 3Lariyah@uniten. edu. my, 6humaira@uniten. edu. my
4International Water Resources Research Institute, Chungnam National University, Daejon,
Republic of Korea
E-mail: 4ksiung(g cnu. ac. kr
5Faculty of Engineering and the Built Environment, SEGi University, Malaysia
E-mail: faizaabdrahman(ä segi. edu. my
Abstract
Soil and Water Assessment Tool (SWAT) was used to simulate runoff at selected catchment in
Cameron Highlands. Climatic data from nearby stations in Cameron Highlands and stream flow at
Sg Bertam from 1999 to 2012, land use, Digital Elevation Model (DEM) and soil map from FAO
were used as data input for the model. Model calibration on monthly basis was conducted from
1999 to 2006 while model validation was conducted from 2010 to 2012. Model performance was
evaluated based on the overall shape of the hydrograph, peak and low flows, as well as using
statistical parameters such as Nash Sutcliffe Efficiency Index (NSE), Coefficient of Determination
(R2), Ratio of RMSE (RSR) and Percent Bias (PBIAS). The parameters that were sensitive
towards calibration include CN2, ALPHA BF, GW DELAY, GWQMN, SOL AWCO, SOL BDO,
ESCO, GW REVAP, REVAPMN and RCHRG DP. Based on NSE of 0.69 for monthly calibration,
the model was considered good to represent the hydrological response of the catchment.

ý.
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ID: 4
COMPREHENSIVE WATER RESOURCES ASSESSMENT CONSIDERING
CLIMATE CHANGE FOR THE MUDA RIVER BASIN, KEDAH, MALAYSIA
Dr. A.M. Ishak', N. Redzuan2, Mohd. R. Husain3, T. M. van Kalken4, K.Greaves5,
K.A.S. Browns and Liew J. E.'
1.2,3Drainage and Irrigation Department, Kuala Lumpur, Malaysia
drasnor@ water. gov. my
4WaterConsult International, Kuala Lumpur, Malaysia
tvk@waterconsultintemational. com
SEkoSource Insight, Johannesburg, South Africa
kev.greaves@gmail. com
6DHIWater & Environment, Kuala Lumpur, Malaysia,
kasb@dhigroup. com
'National

University of Malaysia
inliew(a)omail. corn

Abstract
The Muda River Basin in the northern State of Kedah, Malaysia, is one of the most in demand
river basins in terms of water utilization in the country. As part of the National Water Balance
Management System (NAWABS) initiative being undertaken by Malaysia's Department of
Irrigation and Drainage, a comprehensive water resources assessment of the Muda River basin
has been undertaken. To undertake the assessment, an integrated hydrological - water balance
model (MIKE HYDRO BASIN) was developed which incorporated the natural catchment runoff,
dam storage and regulations, irrigation and water supply abstractions and downstream barrage
operations. The model simulations were based on 55 years of historical rainfall and runoff data
(1960-2015) while climate change scenarios were run from 2016-2050 using outputs from five
downscaled Global Climate Models. The modelling provided numerous valuable insights into the
future of water resources availability in the river basin and provided guidance with regards to
future infrastructure investments.
Keywords: Water resources, climate change, Muda, NAWABS, MIKE Hydro Basin
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ID: 8
IMPACTOF URBANIZATIONON HYDROLOGICALCHARACTERISTICOF A
SUB-CATCHMENTIN KLANG,MALAYSIA
'Ong H.L., 2Sabri A.M., 3Teo F.Y.
'Senior Assistant Director, Flood Mitigation Division, Department of Irrigation and Drainage
Malaysia
Email: onghl(@water. gov. mv
2Director, Flood Mitigation Division, Department of Irrigation and Drainage Malaysia
Email: irsabriCäý
water. gov. my
3Associate Professor, Faculty of Engineering, University of Nottingham Malaysia
Email: FangYenn. TeoäC)nottingham.edu. my
ABSTRACT
Malaysia has experienced rapid transformation of forested catchments into urbanized ones since
mid-1980s. The present study depicts the impact of land use changes on flooding potential of an
urbanized tropical catchment located in Sungai Dua Besar, Klang Valley, Malaysia. For this, the
available land use maps of the year 1966, 1984, 2002, and 2010 were used to predict the flooding
potential in 2020. The study was piloted into three phases including land use change study,
rainfall-runoff model development, and hydraulic model development to assess the flooding
potential for estimated land use change. The transformation of land use in the study area was
remarkable from year 1984 to 2010 for which the percentage of forest area has reduced from 55%
in 1984 to 7% in 2010. A land use prediction model was developed based on historical data and
was compared with the future development plans. In the next stage, a rainfall-runoff (R-R) model
was developed using Storm Water Management Model (SWMM) for which selected R-R events of
year 2000 and 2004 were used for model calibration. The calibrated model was then validated
using selected events of year 2010. Several evaluation statistics including R2, Coefficient of
Efficiency (CE), RMSE, MAE, and Relative Peak Error (RPE) were used to assess the model
performance. Since the land use map for 2015 was not available, the validated SWMM model was
used to estimate the imperviousness in the catchment for year 2015. After re-adjustment of the
land use prediction model, imperviousness percentage was estimated for the year 2020. Finally, a
hydraulic model was developed using same historical data to estimate water level in the waterway.
Using Digital Elevation Model (DEM) data and the results of the hydraulic model, the potential
flood prone areas were identified for different Average Recurrence Interval (ARI) for year 2020.
Keyword: flood. hydraulic model. land use chanae. rainfall-runoff model
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ID: 20
WATER RESOURCES
INFORMATIONMANAGEMENTSYSTEM FRAMEWORK FOR DEPARTMENTOF
IRRIGATIONAND DRAINAGE(DID) MALAYSIA
Mohd Shah Rahman',

Nazli Mohd Khairudin2 and Artiesa Arris3

Department of Irrigation & Drainage' Department of Irrigation & Drainage2
,
Email: mohdshah@water. gov.
my', nazli@water. gov. myz
Department of Irrigation & Drainage3
Email : 3 artiesae water gov. my
Abstract
The Malaysian Department of Irrigation and Drainage (DID), operating under the auspices of the
Ministry of National Resources and Environment (NRE), is undergoing a re-engineering of its
information and communications technology (ICT) framework to more effectively support the
National Water Resources Policy. Furthermore, recent advancements
in the information
technology stack allow for a more streamlined approach to data warehousing and analytics, which
in turn, allows for increases in organizational efficiency. To this end, DID has identified the need
for a water resources information management system that fulfils three functions - firstly, to create
a centralized ICT framework to consolidate its existing stand-alone decision management and
support systems, secondly, as a unified repository for managing data and information from various
sources, and thirdly as a single data access point for all stakeholders. It is envisioned to be a one
stop centre for water resources information at its full realisation that integrates the DID core
business systems such as the Program Ramalan Amaran Banjir (PRAB), National Water Balance
System (NAWABS) and Rangkaian Hidrologi Nasional (RHN) among others.
Keywords: Integrated Water Resources Management, National Water Resources Policy, ICT, Big
Data
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ID: 24
LAUNCHING BEHABIOUR OF DIFFERENT MATERIALS FOR THE
PROTECTION OF RIVER BANK EROSION
Rahman, Dr.Engr. Md.Lutfor' and Ashrafuzzaman, A.K.M.z
'Director, Hydraulic Research Directorate, River Research Institute, Faridpur, Bangladesh;
E-mail: lutfomtf@gmail. com, mdlutfomahman10@yahoo. com
2Principal Scientific Officer, River Research Institute, Faridpur, Bangladesh;
E-mail: ashraf 89(ä vahoo. com
Abstract
A research work has been carried out at River Research Institute to investigate the launching
characteristics of different materials such as (a) stone chips, (b) geo-bag and (c) cement concrete
blocks for finding out the cost effective and sustainable solution of river bank protection using
physical modelling. The study includes investigating launching behaviour of stone chips, CC
(cement concrete) blocks and geo-bags with and without the introduction of oblique flow in the
main channel, comparing their performance, to observe the velocity field and scour depths under
different approach flow conditions. For this purpose, an indoor undistorted model (mobile bed)
having scale 1:30 is designed fulfilling the Froude's model law. The finding of the research shows
that significant scour or launching occurs under oblique flow condition. Maximum scour around the
launching apron is found 7.71m using stone chips, 8.91m using geo-bags and 8.7m using CC
blocks under oblique flow (600 with the main flow) condition when discharge ratio (oblique channel
to main channel) is 0.8.
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ID: 31
SWMM Modelling of Automated Hydraulic Flushing Gate as a Flow Control
Structure
G. T. Leong', C. H. J. Bong2 A. Hanafusa3 and A. Ab. Ghani4
,
1,2 Department of Civil Engineering, Faculty of Engineering, Universiti Malaysia Sarawak, Malaysia
E-mail: ' leongteng93@gmail. com, 2 bhjcharles@unimas. my
3Department of Bio-science and Engineering, College of System Engineering and Science,
Shibaura Institute of Technology, Japan
E-mail: 3hanafusa@sic. shibaura-it. ac.jp
Engineering
River
and Urban Drainage Research Centre (REDAC), Universiti Sains Malaysia,
Penang, Malaysia
E-mail: 4redacO24usm. my
This study explores the concept of hydraulic flushing gate with an automated control system as a
flow control structure of the urban stormwater system. The research team has implemented a
flush gate with the automated control system to the flow of the water in a drainage channel. The
flow control structure was used to determine the effectiveness of such design by applying the
concept of virtually on a real-world drainage system at Jalan Astana, Kuching. Computer
representations of the existing drainage system and flow control structure were built using EPA
SWMM 5.0 model. The series of flow control structure was proven to hold the runoff from 10-year
storm. The modelling result shows that there is 25.9 % of flow reduction at outlet node. As a
modification of the existing drainage system in the urban area involves high construction cost; by
installing a flow control structure in the drainage system is an innovative way to control the flow of
the water.
Keywords: control system; flow control; flushing gate; runoff; SWMM model
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ID: 32
REGIONALIZATIONOF EXTREMERAINFALLPREDICTIONIN WESTERN
KINGDOMOF SAUDIARABIA
Fahad S. Alahmadi', Norhan Abd Rahman2
'Ministry of Environment, Water and Agriculture, Almadinah Almunawwarah branch, Almadinah,
Saudi Arabia
F3@dr. com
ZDepartment of Hydraulic and Hydrology, Faculty of Civil Engineering, Universiti Teknologi
Malaysia, Skudai Campus, 81310 Johor Bahru Johor, Malaysia
norhan _utm.my
Regionalization of hydrological data is used to reduce the uncertainty in the extreme hydrological
events frequency prediction, which can also be considered for ungauged watersheds. In the and
regions, the length of the records and the number of gauged watersheds are usually limited. In this
study, the maximum daily rainfall of 26 stations in the western Kingdom of Saudi Arabia (KSA)
covering an area of 180,000 km2 are extracted for processing and analyzing. The statistical
programing language R with package lmomRFA is implemented to evaluate the rainfall data by
means of four tests, namely, Discordance test (DI), Homogeneity tests (Ht, H2, and H3), Goodness
of fit test (Zdist)and L-moment ratios diagram (LMRD). Discordancy test (Di) showed that some
stations are discordant, and the selected study area needs to be subdivided into more than one
region in order to reduce the inherent discordance. The rainfall stations are subdivided into three
sub-regions based on a new approach of using L-Skewness parameter value (low, moderate, and
high). The recomputed Di showed that the stations within each sub-region are non-discordant and
are ready for the next step of processing. The three homogeneity tests showed that the three subregions are "acceptably homogenous". Five probability distribution functions (PDFs) are evaluated
using Goodness of fit (Zdst) test. These are Generalized Extreme Value (GEV), Generalized
Logistic (GLO), Generalized Normal (GNO), Generalized Pareto (GPA), and Pearson Type 3
(PE3) PDFs. It was found that GPA distribution is the best fit for sub-region A, for sub region B;
GNO, GPA and PE3 PDFs are the best, while for sub-region C collectively all the PDFs gave
acceptable results. Subsequently, L-moments ratio diagram (LMRD) is employed to select the
overall candidate PDF for each sub-region. It is found that for sub-regions A, B, and C, the best
fits are GPA, PE3, and GEV PDFs, respectively. Finally, regional growth curves for each subregion are developed with conclusions that for high return periods (z 50years) sub-region A has
the lowest rainfall prediction while sub-region C has the highest rainfall depth.
Keywords: Regional Frequency analysis, Lmoments, Probability distribution function, Saudi Arabia
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EVALUATION OF GROUNDWATER RECHARGE BY RICE AND CROP
ROTATION FIELDS IN KUMAMOTO
Takehide Hama', Toshio Fuyjimi2,
Kenya Imafuji3,Takeo Shima4
Yasunori Kawagoshi Hiroaki Ito6,and Kei Ishida7
,
1.2, 5,6 Kumamoto University/ Center for Water Cycle, Marine Environment, and Disaster Mitigation
E-mail: ' hama@kumamoto-u. ac. jp, 2 fujimA@kumamoto-u.aC.jp 5 gosh! @kumamoto-u. ac.jp, 6
itohiro@kumamoto-u. ac.jp
3'' Kumamoto University/Graduate School of Science and Technology
E-mail: 3 131t4703@st. kumamoto-u. ac. jp, 7keiishida@kumamoto-u. ac.jp
` National Agriculture and Food Research Organization/Kyushu Okinawa Agricultural Research
Center
E-mail.-stakeo@affrc. go. jp
Abstract
In Kumamoto, Japan, about one-million people depend all their water on groundwater
to the
resource. Rice farming in the middle-Shira River area has large contribution
groundwater recharge. In our research, the environmental measure (artificial flooding for
by local government
Is evaluated.
Hydrological
recharge)
groundwater
conducted
measurement in the fields reveals that the fields with high percolation rate of more than 30
mmld result in overuse of irrigation water although they have large potential of groundwater
recharge. In addition, water distribution model suggests that the environmental measure
can increase the risk of water shortage in the paddy-field district due to the farmers'
careless water use.
Keywords: paddy field; groundwater

recharge; artificial flooding
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MONITORING DROUGHT USING THE STANDARDIZED PRECIPITATION
INDEX (SPI) IN SARAWAK RIVER BASIN
C.H.J. Bong' and J. Richard2
1,2Department of Civil Engineering, Faculty of Engineering, Universiti Malaysia Sarawak, Malaysia
E-mail: 'bhjcharies@unimas. my, 245611(dsiswa. unimas. my
Drought is hard to be detected and monitored. Severe droughts in the year 1998 and 2014 in
Sarawak due to strong El Nino has impacted the water supply and irrigated agriculture. In this
study, the Standardized Precipitation Index (SPI) was used for drought identification and
monitoring in Sarawak River Basin. Using monthly precipitation data between the year 1975 to
2016 for 15 rainfall stations in the basin, the drought index were obtained for the time scale of 3, 6
and 9 months. The findings show that generally there are a decreasing trend for the SPI values for
the three time scales, indicating a higher tendency of increased drought event throughout the
basin. Findings from this study are valuable for the planning and formulating of drought strategies
to reduce and mitigate the adverse effect of drought.
Keywords: Agriculture, Drought Index, Standardized Precipitation Index (SPI), Water Supply
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CROSS-CUTTING OF MULTIPLE MANAGEMENT STRATEGIES TOWARDS
ACHIEVING SUSTAINABLE WATER RESOURCES MANAGEMENT IN
MALAYSIA
M.A. Ismail'`, M. N. Md. Noh', B. Ahmad',

M. S. Rahman',

S. F. Zakaria',

T. Sekaran'

' Department of Irrigation & Drainage, Malaysia

*azmiismai!
( water gov.mv
Sustainability of water resources in Malaysia demands a strategic approach to water resources
planning and implementation. Department of Irrigation and Drainage Malaysia is entrusted to
provide engineering expertise services and water resources management including river
management, coastal and manage flood and drought in a holistic way to improve citizens life in
the context of water security and environmental sustainability. This paper emphasizes the role of
Management sector to support DID as a leading Engineering Expertise Services and National
Water Resources Management organization. In effort to support National Water Resources Policy
(DSAN), DID is embarking on strategic planning with five Strategic Thrusts (ST) namely the
empowerment of integrated water resources management to ensure water security and
environmental sustainability, strengthening technical capability and becoming the reference in
water resource management and engineering, empowering the organisation towards enhancing
efficient service delivery systems, strengthening information management. The second and fourth
thrust of SP 2016-2020 plays their role in ensuring successful implementation of effective water
resources management through Competency Based Human Resource Management (CBHRM),
Integrated Water Resources Information Management System or Sistem Maklumat Sumber Air
(SMSA) and Sistem Pengaduan Awam (SISPA). The cross-cutting of multiple water resources
management strategies through information technology, policy and institutional arrangements will
help to address problems in water scarcity as well as environmental and social outcomes for the
future.
Keywords: water resources management, strategic planning, sustainability, information
management, human resource
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RAINWATER HARVESTING SYSTEM FOR COMMERCIAL BUILDINGS
UNDER CLIMATIC REGIONS AND WATER DEMAND SCENARIOS
Achmad Syafiuddin'. 2, Zulkifli Yusop', 2, Nor Hafizi Md Lani'
'Department of Water and Environmental Engineering, Faculty of Engineering,
Universiti Teknologi Malaysia, 81310 UTM Johor Bahru, Johor, Malaysia
Email: udenfisika(aýpmail.com
ZCentre for Environmental Sustainability and Water Security (IPASA), Research Institute for
Sustainable Environment, Faculty of Engineering, Universiti Teknologi Malaysia,
81310 UTM Johor Bahru, Johor, Malaysia
Email: zulyusop(a! utm.mv
Abstract
This study investigated the performance of rainwater harvesting system (RWHS) for commercial
buildings under different climatic regions and water demands. The selected buildings are AEON
malls located in the Peninsular Malaysia according to the rainfall regions. Long-term rainfall data
recorded from 1975 to 2008 were used for the simulation approach. In general, the present work
found that the RWHS performances in terms of reliability and economic highly depend on the
rainfall pattern, water demand, and water tariff, which should be carefully considered for real
application.
Keywords: Rainfall; water tariff; tank size; economic analysis
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LANDUSE IMPACTS ON WATER QUALITY OF THE LAKE AND RIVER
ENVIRONMENT OF TASIK CHINI PAHANG
N. M. Dom', R. Ahmad. ', S. Sulaiman', S. L. Ibrahim2, A. Saadon2, Z. Zamri2, N. A. A.
Ghani, N.A.A2, D. A. Tholibon3, N. A. Kamal3 and J. Ariffin3*
'The Regional Humid Tropics Hydrology and Water Resources for Southeast Asia and the Pacific
(HTC KL), Kuala Lumpur, Malaysia
E-mail:notfidamd@water. gov. my
ZFaculty of Civil Engineering, Universiti Teknologi MARA, Shah Alam, Selangor Malaysia
E-mail (Corresponding Author):junaidah@salam. uitm.edu. my
3PhD student, Faculty of Civil Engineering, Universiti Teknologi MARA, Malaysia

ABSTRACT
Tasik Chini has undergone considerable change in landuse at least in the last 10 years. Landuse
activities have range from plantation, mining activities to settlements in the lake perimeter. Change
in the landuse pattern will cause change in the hydrological system of the watershed that cause
subsequent changes in the water quality of the lake as well as to the lake configuration. Sediment
and other organic pollutants are expected to increase with subsequent increase in the surface
runoff as a result of the change in landuse pattern. A study was carried out at Tasik Chini to
evaluate the sediment load at Sungai Jemberau and Sungai Chini while the water quality
parameters were measured on nine feeder rivers in several locations. Sungai Jemberau has been
identified as the most critical river due to its close proximity to the mining area at Bukit Ketaya.
Measurements on the suspended-sediment
concentration and water quality were carried out
during the wet months in November and December 2016. This study establishes the water quality
index (WQ Index) and the probable cumulative total maximum daily load (TMDL) for 5, 10, 15 and
20 years for the study area.
Keywords: Landuse change, sediment load, Tasik Chini, water quality
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PRE ASSESSMENT OF SEDIMENTATION STUDY FOR KENYIR
HYDROELECTRIC SCHEME
M.F. CHOW, L.M. SIDEK2, S.H. HARON 3, S. SINNAKAUDAN4,J. LUIS5
1,2,3Sustainable Technology & Environment Group, Institute for Energy Infrastructure, Universiti
Tenaga Nasional, Selangor, Malaysia
E-mail: chowmf@uniten. edu. my 1, 2lariyah@uniten. edu. my, 3 sthumairalO@gmaii. com
' 2 Civil Engineering Department, College of Engineering, Universiti Tenaga Nasional, Selangor,
Malaysia
E-mail: 'chowmf@uniten. edu. my, 2lariyah@uniten. edu. my
4Universiti Teknologi MARA (Pulau Pinang), Jalan Permatang Pauh, 13500 Permatang Pauh,
Pulau E-email: drsshanker@gmaii. com
SEnergy Ventures Division, Tenaga Nasional Berhad, No 129, Jalan Bangsar 59200 Kuala
Lumpur.
E-mail: 5iansenla(c)tnb. com
Abstract
Sedimentation issue is becoming an emerging challenge in hydropower dam due to land use
changes and frequent heavy storm in the recent decades. This assessment study provides the
pre-assessment findings based on historical studies and reports. The assessment methods
adopted the dam design data, dam operating procedures, sediment and dam capacity data,
sediment flushing records, sediment extraction records, typical incoming flow records, yearly dam
bathymetry survey, etc. The results showed that the average live storage for Kenyir Lake in 2016
could be sustained for another 21297 years while dead storage can survive more than 10000
years. The findings and recommendation provided in this study will be relevant based on the
validity of the historical records pertinent to the study area and are available for review and should
not be relied upon to represent conditions at substantially later.
Keywords: Dam Capacity, Hydropower Dam, Sedimentation, Storage, Sediment Yield
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A PROCEDURE OF STEPWISE DYNAMIC RULE CURVES TO
MULTIPURPOSE RESERVOIR OPERATION
C. Chaleeraktrakoon'

and A. Worawiwat2

1,2Professor / Graduate Student, Thammasat University/Department of Civil Engineering, Thailand
E-mail: ' cchava@engr. tu. ac. th, 2 Agin Ohm0hotmail. com
ABSTRACT
The balance sharing of conservative space to flood control and conservative purposes is usually
necessary for the operation of a multipurpose reservoir. This paper therefore applies an effective
measure of the reservoir space allocation for different floods (i.e., dynamic flood control rule
curves, DFCRCs) to the reservoir operation. The DFCRC operation considers the retention
volume of the rule curves and the maximum discharge of associated outflow hydrograph in
stepwise manner from those of the smallest flood to those of the largest one. Illustrative
applications of the proposed operation to the multipurpose Ubolratana dam in the Nam Pong basin
(Thailand) have indicated that its performance fot flood control purpose and that of the existing
one is comparably acceptable but its conservative behavior is superior because of its availability
on greater dry-season storage.
Keywords: reservoir operation; rule curves; flood control; retention
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FUNCTIONALDATAANALYSIS IN STREAMFLOWHYDROGRAPH:
APPLICATIONTO SUNGAI KELANTANRIVER BASIN
Jamaludin Suhaila'
Department of Mathematical Sciences, Faculty of Science, Universiti Teknologi Malaysia, 81310,
Johor, Malaysia.
E-mail:suhailasj@utm. my'
ABSTRACT
The aim of this study is to investigate the ability of functional data analysis to explore streamflow
hydrographs in hydrological applications. This study used streamflow hydrographs as functional
data in which the whole hydrograph can be considered as one infinite dimensional observation. An
entire hydrograph curve with respect to time can be considered as a single observation within the
functional context. Functional data analysis is briefly discussed, highlighting the functional
descriptive statistics, functional principal components and functional outliers. A new set of
functions was derived using the functional principal component which explained the most
important variation in the hydrograph curve, while the graphical methods such as rainbow plots
and the functional highest density region box-plot were used to visualise the functional data and
identify functional outliers. These methods were then applied to the flood study at Sungai Kelantan
River Basin, Malaysia. Functional data analysis is found to be a valuable exploratory tool in
analysing the whole hydrograph as well as providing additional information contained in the
hydrograph.
Keywords: streamflow hydrograph; functional data analysis; rainbow plot; functional principal
component analysis; functional outlier
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IMPACT OF PROACTIVE AGRICULTURAL LAND USE MANAGEMENT ON
RUNOFF IN THE UPSTREAM AND DOWNSTREAM AREAS OF THE MULTIPURPOSE RESERVOIR
Haris Prasanchum', Anongrit Kangrang2 and Rattana Hormwichian2
Faculty of Engineering, Rajamangala University of Technology Isan, Khon Kaen Campus,
Khon Kaen, Thailand, 40000
E-mail: hans. pr@rmuti. ac. th
2 Faculty of Engineering, Mahasarakham University, Mahasarakham, Thailand, 44150
E-mail: anon grit. k@msu. ac. th, rathom(c)pmail. com
Abstract
One important purpose of the multi-purpose reservoir is to supply water for agriculture areas
during the drought season so that the land use for future agriculture may have some effect on the
water available it would be usable or sufficient for a new type of farming. Accordingly, this study
aimed to predict the runoff at both upstream area and downstream area of the Ubolratana
Reservoir during a period of 2005-2017 where the prediction on the changes of land use or
proactive agriculture area was based on an the Argi-Map model to select a suitable type of
farming for the land capacity and the hydrological SWAT model to estimate the runoff. The study
outcome indicated that the Argi-Map model suggested that the upstream and downstream areas
of the Ubolratana Reservoir was suitable for planning sugarcane and cassava and it significantly
had an effect on the SWAT analysis on the runoff compared with the runoff flowing into the
reservoir from the observed station during the same period. Namely, the runoff seemed to be
lower than the average quantity after sugarcane and cassava were planted, respectively. As a
result, the research method and outcome of this study was expected to be a benefit and
favourable data for the making of the water management plan for the multi-purpose reservoir in
the future.
Keywords: Proactive land use management, Argi-Map, SWAT, runoff, Ubolratana Reservoir
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SOURCE APPORTIONMENT AND SOURCE-TO-SINK TRANSPORT AT
TROPICAL LARGE CATCHMENT: CONTEXTUALIZING IMPACTS OF LAND
DISTURBANCE ON SEDIMENT DYNAMICS
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Department of Water and Environmental Engineering, SKA, UTM, Malaysia
2 Centre for Environmental Sustainability & Water Security (IPASA), UTM, Malaysia.
3 lbnu Sine Institute for Scientific & Industrial Research, UTM, Malaysia
4UniveritiTun Hussein Onn, Batu Pahat, Malaysia
5Ecohydrology Research Institute, The University of Tokyo, Japan
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Abstract
Fluvial sediment is pervasive contaminants in many catchment systems around the world.
These highlight the needs of reliable quantitative Information on sediment sources to aid in
proper mitigating actions in overcome this sedimentation issues Thus, sediment source
fingerprinting approach has gained popularity as one of the direct methods in Identifying
and estimating the non-point source (NPS) origin and its contributions over the existing
traditional monitoring methods. In this study, tracer element from different sediment
sources was identified for use in catchments classification of Galas River, Kelantan with
catchment size of 7,770 km2. Some tracers can be related to specific tributary within the
catchment with mixed land-uses that could potentially be responsible for higher sediment
yield within system. Sediment sampling was done at the suspected tributaries (source)
along the catchment and the downstream depositional floodplain area (sink) followed by
chemical analyses using X-ray Fluorescent (XRF) to distinguish between the sources via
selection of the potential tracer properties. Those output results were used In the statistical
between
test to ascertain the optimum number of tracer properties for discrimination
sources. Total of 83 elements were detected and 12 elements (Cr, Ga, Mn, Ca, Dy, Y, Hf, V,
Pb, Th, Zn and Sr) were selected as best tracer signatures. Some of the trace metals such as
Zn, Pb, Ca, Mn, Cr, and V are inferred as the fertilizer binding elements. Among that, Ca
element shows the highest concentration that ranged from 1620 -12600 ppm, which could be
linked to surface earth materials-suggesting
agricultural
related activity within the
catchment. Un-mixing model results indicates that the sub-catchment namely Pergau river
as the main sediment contributor to this Galas catchment followed by Anak Galas, Chiku
and Nenggirl rivers. Land survey is indicative of excessive land conversion for agricultural
plantation activities without buffer stripes actively taking place within this sites. Based on
the output, results suggest that target mitigation should be focused at the named tributaries
and improvements in water quality should be notable. Thus providing a platform for a
necessary initiation on target mitigation practices, in attempt to reduce the sedimentation
issues. The results and outputs indicates an effective case example of sediment
fingerprinting application targeting non point source pollutant origin at large catchment
scale within tropical region.
Keywords:
Logging.
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POTENTIAL IMPACTS OF CLIMATE CHANGE ON THE
HYDROLOGICAL CYCLE OF HARO RIVER BASIN, PAKISTAN
Saima Nauman' and Zed Zulkafli2
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Earth's natural environment has suffered huge impairment in recent years due to drastic
changes in the climatic conditions. With escalating global warming, it is essential to
assess the potential impacts of climate change on the hydrological cycle of river basins
and ultimately minimize the risks posed to the water resources. The research focusses on
evaluating the future projected changes in the climatic conditions and its impact on the
streamflows for Haro River Basin, located on upstream side of Khanpur Dam in Pakistan.
It is necessary to evaluate the climatic variations, as the dam is major source of supplying
drinking water to the twin cities of Islamabad and Rawalpindi. Climatic data from the
General Circulation Model (GCM), MIROC-ESM is obtained from NASA Earth Exchange
Global Daily Downscaled Projections (NEX-GDDP) dataset under two Representation
Concentration Pathways (RCP) scenarios, RCP 4.5 and RCP 8.5. Linear Scaling is used
for bias correction of the model dataset during the baseline period (1976-2005) and late
century (2066-2095). A hydrological model, Soil and Water Assessment Tool (SWAT) is
formulated to establish the relationship between climate and the streamflows for the
baseline and future periods. The sensitivity analysis, calibration, validation and
uncertainty analysis of SWAT Model is carried out using Sequential Uncertainty Fitting 2
(SUF12) program in SWAT-CUP. The future temperature is expected to rise in late
century under both RCP 4.5 and RCP 8.5 scenarios in comparison to the baseline period.
The future precipitation is projected to be lower than the baseline precipitation under RCP
8.5 from November until June after which it will increase during months of July until
October. The discharge in Haro River basin is affected by the variation in average
precipitation. The projected changes in the streamflow are useful to devise suitable
management policies for the Khanpur Dam site to minimize the risk of flooding or
drought.
Keywords: Climate change,
streamflows
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STUDY ON AVAILABILITYOF GROUNDWATER RESOURCES IN SELANGOR
STATE OF MALAYSIATO MEET THE FUTURE WATER DEMAND FOR AN
EFFICIENT PLANNING AND MANAGEMENTOF WATER RESOURCES
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and Md. Sohel Masud4
'Senior Specialist, Institute of Water Modelling (IWM), Dhaka, Bangladesh
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Abstract
Groundwater, a valuable natural resource, has become an important source of water to meet the
increasing requirement for domestic, industrial and agricultural needs. As surface water resources
is going to be limited due to various factors such as deteriorated water quality, exposure to
pollution, drought condition. So a detailed study on groundwater resources is very much essential
to ensure raw water reserves of Selangor State, Malaysia to meet the growing demand of potable
water supply. The study was formulated with a view to conduct a comprehensive and detailed
evaluation of the availability of groundwater resources for sustainable water management in the
State of Selangor. The mathematical modelling techniques, a state of the art technology has been
used which are capable of simulating various groundwater scenarios and relate it towards
groundwater management. An integrated MIKE SHE and MIKE 11 based surface water groundwater interaction model was developed to fulfillthe study objectives. Primary as well as
secondary hydrological and hydrogeological data was used to conduct the study. Integrated
surface water - groundwater interaction model results illustrated that groundwater flows from
eastern part of the hilly region to western part and ultimately discharges into the sea. The study
also revealed that Sungai Langat, Sungai Klang and Sungai Selangor receive water from
groundwater and do not feed the groundwater. Sungai Selangor receives the maximum flow from
the aquifer than others. A comprehensive water balance studies based on the modelling results
revealed that the approximate potential recharge for the four basin namely Langat basin, Klang
basin, Selangor basin and Bernam basin varies from 860-960MLD, 630-690MLD, 810-870MLD
and 630-690MLD respectively. Due to the alluvium formations, maximum sustainable yield found
in Langat basin. Major part of the water flows to the river as a base flows results minimum
resources for Klang basin. Impacts due to extreme dry condition showed that groundwater table
decline about 0.5-3m in most of the area. However, due to changed landuse pattern and
increased abstraction, the groundwater level for the major portion of Selangor State seems to be
lowered down to about 0-0.5m. The study findings may be used to determine the availability of
groundwater resources of Selangor States for a holistic and comprehensive management of
groundwater resources for sustainable development that can be implemented and integrated
based on the quantity and quality monitoring.
Keywords: Groundwater management, aquifer, surface water - groundwater interaction model,
water balance, potential recharge, sustainable yield.
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Quality Characterization of Groundwater Using Well Head Protection Areas
(WHPA) Method, Vulnerability Assessments and Water Quality Index (WQI)
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Abstract
Human interventions such as excessive use of fertilizers and pesticides in agricultural areas,
untreated/partially treated wastewater to the environment and excessive pumping leads to pollute
the groundwater. Also, the improper management of aquifers results in excessive water depletion
in an area. Another important aspect is solid waste disposal in open landfill is the one of the
factors that causes groundwater pollution. The present study was aimed to develop the Well Head
Protection Areas (WHPA) and vulnerability assessments as well as Water Quality Index (WQI) for
Selangor State, Malaysia. An integrated surface water - groundwater interaction model developed
by using MIKE11 - MIKESHE was simulated for particle tracking to define the WHPA. The
DRASTIC method developed by EPA, USA is a Standardized System for Evaluating Groundwater
Pollution Potential of Hydrogeological Settings was used for assessing the aquifer vulnerability.
The water quality of the study area was determined for all samples using the Weighted Arithmetic
Index method. In this method, the nine important parameters such as pH, Total Dissolved Solids
(TDS), Total Hardness (TH), Iron (Fe), Magnesium (Mg2+), Sulphate (S04-2), Chloride (CI-),
Fluoride (FI-)and Nitrate (NO3-) were used to determine the WQI. A WHPA map for the existing
tubewells was prepared for Selangor State based on the model results. Due to the high
abstraction rate and clusters of wells in the Megasteel area, the capture zone spreads on an
average of 5km distance from production well. It also reveals that in the tubewell of low abstraction
rate the capture zone travels within a distance of 500m for 100 years simulations. The DRASTIC
analysis illustrated that about 70% of the study area lies within low vulnerable zone where as
about 28% and 20% of the area falls in moderate and high vulnerable zone respectively. The
variation of the WQI was in the range of 18 to 524 and 11% of water bodies were excellent
whereas about 35% of water bodies were in good quality. 28%, 15%, and 11% of water bodies
were poor, very poor and unfit for drinking purposes respectively. The study indicates that the
groundwater of some parts of the Selangor State needs to be protected from further
contamination.
Keywords: Well Head Protection Areas (WHPA), Vulnerability Assessments, Water Quality Index
(WQI), surface water - groundwater interaction model, particle tracking, DRASTIC method,
Hydrogeological Settings.
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IRRIGATION MANAGEMENT TRANSFER'S ROLE IN THE PERFORMANCE
OF IRRIGATION SYSTEMS IN DAVAO DEL SUR, PHILIPPINES
A. Cisneros'
Cor Jesu College, Digos City, Davao del Sur, Philippines
amieloucisneros@gmail. com 1

Abstract
Water is increasingly a scarce resource in many countries. Thus, countries have managed
agricultural productivity and have put lots of financial aid, not to mention the various international
development assistances to improve their rice production and help farmers. Heavily subsidized
irrigation systems have been the government's measure to improve the farmer's lives. However,
evaluation of the performance of these systems was often overlooked. Thus, this study aims to
assess the efficiency of irrigation systems in Davao del Sur, Philippines according to agricultural,
social and economic aspects, namely: cropping intensity, functionality, and production and
monthly average income per hectare; respectively. More than half of the national irrigation
schemes exhibited outstanding functionality based on organization, system and operation and
maintenance areas, while almost 75% of the communal schemes have exhibited the same. On the
other hand, communal systems have higher cropping intensities (wet - 106% and dry - 116%)
than those of the national schemes (wet - 89.8% and dry - 89.1%). Production interpreted as
number of cavans per hectare is equal to 108.2 cav. /ha. (dry season) and 111.1 cav. /ha. (wet
season) for national systems, while the communal ones produced 112.2 cav. /ha. (dry season) and
122.60 cav. /ha. (wet season). Such production is equal to more than USD 348.90/month and USD
332.30/month on the average for national and communal systems, respectively. Results have
shown that communal systems perform better than those managed by the National Irrigation
Administration (NIA) in the three areas of evaluation. The former have been given the full control
over their farm areas, where it is expected that members of the association are able to fully
articulate in the decision making and participate in their activities. The latter are still managed by
NIA. Although irrigation managers of the said agency have key roles in the capacity building and
management of the irrigation systems, performances of such largely depended on farmers and
how well they are managing their respective associations.
Keywords: performance
irrigators' association
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CONTEXTUALIZING THE IMPACTS OF LAND-USE CHANGE ON SOIL
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Abstract
Soil erosion originates from the action of erosion agents under natural or anthropogenic
conditions. Climatic and hydrological factors are the natural erosion agents that influence and
enhance the erosion process. Land-use change is one of the anthropogenic activities that alter
slope topography, soil properties, and vegetation cover and thus, terrestrial soil erosion.
Accelerated erosion rate may due to higher sediment yield in a catchment. Hence, this paper aims
to analyses the soil erosion intensity in the different land-use changes especially those caused by
the impacts of forest conversion into agricultural plantations and to evaluate the relationship of soil
erosion rate, land-use types and local slope gradient. Four different sites (High Conservation
Value Forest (HCVF), Logged Forest (LF), Mature Oil Palm (MOP), and Mature Rubber Plantation
(MR)) within Kelantan River Basin were monitored and studied. Field soil erosion measurement
(monitoring changes in ground height) was done by using the Modified Laser Erosion Bridge
(MLEB) method for a year's period. For each site, 390 to 1440 points of ground height data were
collected. Results show that the highest mean annual erosion rate was at the HCVF (87.63 t ha-,
yr-1), followed by LF (25.45 t ha-, yr-1), MOP (8.44 t ha-, yr-1) and lastly, MR (5.90 t ha-, yr-1).
Statistical analysis via SPSS found that land-use types was statistically significantly different
x2(3,N=98)= 22.64, p<0.05 with the land use types in the strong relationship. While, the
relationship between soil erosion rates and slope gradients shows a weak linear (positively
correlated), r (61) = 0.34, p< 0.05, two-tailed. This result might influence by several factors which
includes physical location, hydrological and geomorphology factors. Despite these finding, a
longer-term monitoring is recommended to further validate this present study.
Keywords: Erosion, Modified Laser Erosion Bridge Method, Hydrological factors, forest, logged
forest, rubber plantation, oil palm plantation.
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Abstract
Drought and flood are caused by climate change that directly affects the flow of runoff into large
natural water resources and continues to affect users living around the water bodies. The forecast
of runoff flowing into the water resource using effective data and techniques is expected to help
people adapt quickly and mitigate the impact of water resource issues. The purpose of this study
is to investigate the effect of climate change on the future runoff for the Nong Han Lake in the
northeast of Thailand. The hydrological model, Soil and Water Assessment Tool (SWAT), was
used in this study. The model calibration and validation were performed by comparing the
simulated result with the observed data. The future climate projections were generated by
Providing Regional Climates for Impacts Studies (PRECIS) in the A2 and B2 Scenarios of IPCC
and corrected with the observed data of the weather stations. It was significantly indicated that
the SWAT model yielded good results in the data comparison with the baseline. Meanwhile, the
results of the PRECIS model demonstrated that the precipitation and temperature increased. The
results for the runoff analysis by the SWAT model is higher in both A2 and B2 compared to the
baseline. The runoff in A2 was higher than in B2 due to higher average annual precipitation. The
methodology and results of this study are expected to be used as the key information for the
stakeholders with several purposes such as making an adaptation plan to cope with the problems
of water resources in the future.
Keywords: Climate Change, Runoff, SWAT, PRECIS, Nong-Han Lake
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Abstract
Mining has become one of the most challenging phenomena that can cause serious sedimentation
process and aggregation problems in rivers in Malaysia. The process will increase the amount of
sediment load in rivers that can result in them becoming shallow and subject to flood problems
during heavy storms. In such a problem, management cost to monitor the amount of sediment in
rivers can be really high. A new model using Evolutionary Polynomial Technique has been
developed to assist researchers to predict sediment load in sandy rivers, in view of Malaysia. The
model utilises 273 data of twelve rivers in Malaysia. Based on these data, it has been found that
173 is suitable for use in the model, that later gave 100% results within the range of the required
difference ratio of 0.5 to 2.0. A new set of data that contains 82 data is used for validation and the
results also give a good prediction of sediment loadings. The' new model predictions are also
compared with the present sediment model using other techniques, such as the regression
technique by Ariffinin 2004, a modified Graf by Chan in 2005 and a multiple regression technique
by Sinnakaudan in 2006. As a conclusion, the model developed using the Evolutionary Polynomial
Technique indicates performance which gave the best results compared to the other three models;
with 100% accuracy within the stipulated range, followed by the multiple regressions technique
with 90.24%, the regression technique with 69.51 % and finally the modified Graf with 23.17%.
Keywords: sediment load, river, Malaysia, evolutionary polynomial regression
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Abstract
Drainage Modules are considered as potential substitutes to the traditional hard concrete
channel systems known to provide flow attenuations in the Bio Ecological Drainage System
(BIOECODS) and ensure eco-friendly drainage systems that will be more erosion resistant
which can allow natural infiltration. Backwater mostly caused by bends, blockage, module
pattern, soil porosity and groundwater conditions, has been identified among the factors
that affect the performance
of these modules when fully installed on site causing
unnecessary
ponding. This paper therefore, studied the effects of this backwater on the
hydraulic characteristics of drainage modules using experimental approach. The experiment
was conducted at the physical modelling laboratory of River Engineering and Urban
Drainage Research Centre (REDAC) by utilizing a 20 m length, 1 m width and 1.5 m high
recirculating flume with the Rainsmart modules Installed under the Gates Partially Open
(GPO) conditions. The downstream hydraulic gate openings of 2 cm, 4 cm and 6 cm were
each studied under three slopes (1: 1000, 1: 750 and 1:500) and water depths (10 cm, 20 cm
and 30 cm). At the end, flows were found to be turbulent and subcritical in nature.
Backwater slowed the flow in modules, energy dissipation greatly reduced, and storage was
created. The Manning's n was observed to decrease significantly with flow velocity and
increase proportionally with flow depth and flow rate. A strong correlation between the
Manning's n and Froude's number was observed across all the flow conditions. The study
recommends Rainsmart modules to be tested in the field to consider factors such as
exfiltration, soil and ground water conditions. This will be useful for direct validation with
the experimental findings.
Keywords:
BIOECODS, Flow
performance, Backwater effect

attenuation,

Drainage

modules,

Rainsmart,

Hydraulic

4* International Conference on

WATERRESOURCES

(ICI+YR'-20)8)

ID: 114
GEOMETRIC ASSESSMENT OF WATERSHED BOUNDARY DELINEATED
FROM ASTER30 AND SRTM90 FOR PENINSULAR MALAYSIA
'Noradila Rusli'2M Rafee Majid & 3Muhamad Sharizal Nordin
.
1,2Centre for Innovative Planning & Development (CiPD), Faculty of Built Environment &
Surveying,
Universiti Teknologi Malaysia
E-mail: 'noradila@utm. my, 2rafee@utm. my
3Centre of Studies for Surveying Science & Geomatics, Universiti Teknologi MARA, Perlis Branch,
Malaysia
E-mail: 3sharizal. nordin@gmail. com
Abstract
A watershed is a region of land that drains rainwater into a river or stream. Although nowadays
watersheds are mostly delineated using various DEMs (Digital Elevation Models), little is known of
the effects of various DEM sources on the geometric parameters of a watershed boundary. In this
study, two DEMs (ASTER30 and SRTM90) and stream network data were used to delineate
watershed boundaries for the whole Peninsula Malaysia using the public domain Soil and Water
Assessment Tools (SWAT) model. The accuracy was discussed by comparing (i) mean center
distance, (ii) number of watersheds, (iii) area and perimeter disparities; with reference watersheds
derived from 20m contour data by Department of Irrigation and Drainage (DID). The watersheds
delineated from ASTER30 shows mean center distance (total=121.05km) that is closer to that of
DID's watersheds, compared to 184.56km resulted from SRTM90 source. Meanwhile, assessment
on watershed area and perimeter shows strong correlations for ASTER30-derived watersheds
(R2_area=0.9, R2_perim=0.8) and SRTM90-derived watersheds (R2_area=0.8, R2_perim=0.89)
as compared to DID-derived watersheds. Based on the results, it can be concluded that
ASTER30-derived watersheds obtained better geometric accuracy than SRTM90 ones.
Nonetheless, SRTM90 can still be used for watershed delineation with satisfactory results.
Keywords: ASTER30, SRTM90, DEM, watershed, Peninsular Malaysia, SWAT
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Abstract
In these study variations in annual rainfall for selected location of peninsular Malaysia was
assessed. Simulations of eight CMIP5 GCMs under RCP 4.5 and RCP 8.5 were used for
projection of rainfall in the context of climate change scenarios. A random forest based
downscaling model was developed for downscaling the models simulated rainfall. For the
assessing the variations in rainfall the model simulated average annual rainfall was compared with
the average annual observed rainfall obtained from rain gauge stations. An overall increase 7.3%
to 29.5% in annual rainfall was observed in peninsular Malaysia by end by of this century. By
comparing the projections of rainfall under both the scenarios the variation in the rainfall under
RCP 8.5 was a bit more than RCP 4.5. The maximum variation in annual rainfall was northern part
of peninsular Malaysia which was in the range of 20.7% to 29.5%, while the minimum variation
was observed in the south west region in the range of 7.6% to 15.2%.
Key Words: Climate change, Variations, Scenarios, Rainfall, GCMs
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Abstract
Big data has emerged recently as a viable solution to the many problems faced by all engineering
disciplines. Big data is defined as extremely large data sets that may be analyzed computationally
to reveal patterns, trends, and associations, especially relating to human behavior and
interactions. Specifically, in water resources engineering, where there is a tremendous amount of
data, various big data techniques could be applied to achieve innovative and efficient solutions to
the challenges faces in water resources management. By combining various types of data such as
hydrological, climate, spatial and landscape data, Malaysia could potentially create a national
database where the information can be shared and updated constantly resulting in much more
accurate and holistic engineering solutions. With the suitable algorithm or predictive model, the
country could also potentially avoid natural disasters such as floods and heavy storms, saving an
uncountable amount of money for the aftermath of the disasters. This study reviewed the proposal
of big data as a potential method to solve various difficulties encountered in water resources
engineering and its potential application in the water resources engineering industry in Malaysia.
The advantages and disadvantages of big data applied has also been discussed along with a
literature review on some case studies which has been carried out on big data applications in
water resources engineering.
Keywords: Big Data, Geographic Information System (GIS), Remote Sensing, Water Resources
Engineering and Hydrology, Malaysia
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Abstract
Global warming, climate change and sea level rise are inter-related and inevitable. Recent
studies and observations indicate that this phenomenon had bring about extreme cases of
storm surges and coastal flooding due to Sea Level Rise (SLR), which have impacted the
socio-economics
of the coastal zones, especially in the low lying areas and estuaries. The
projected SLR around the coast of Langkawl for the year 2040, 2060, 2080 and 2100 are in
the order of +0.14 m, +0.25 m, +0.38 m and +0.52 m (relative to Mean Sea Level),
respectively. Since Langkawi is an important destination for tourist, a study was embarked
to assess the extent of SLR impacts to the existing coastline. Wave modelling results for the
projected SLR scenarios; indicate that the wave height at shoreline increases with water
levels, with increment of 0.18 m in maximum height in the year 2100. Similarly,
hydrodynamic modelling results show that the southern side and part of southwest and
northeast coastlines will experience a decrease in velocities, probably due to the enclosed
conditions provided by offshore islands. These can be seen in the 2100 scenario, where the
maximum increase in current speed is about 0.3 m/s while the maximum decrement is about
1.0 m/s, compared to the 2040 scenario. Detailed assessment
on the current, waves and
SLR
increments,
indicate
that
the
west,
southwest, south and
surface elevations with each
to
inundation
the
island
the
are
most
vulnerable
coastal
risks.
northern coast of
Keywords: sea level rise, numerical modelling, wave climate, calibration, Malaysia
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Abstract
Sea Level Rise (SLR) presents risks to communities and ecosystems because of hazards
like coastal erosion and inundation. Depending upon the rate of SLR, changes in wave
penetration and surface elevation increment, these hazards will be likely become more
the vulnerability of the Langkawi
alarm to the coastal vulnerability. This study assesses
Island to future SLR based upon past events, coastal and shoreline topography and
simulation model under various sea level projection; i.e. year 2040 and 2100 scenarios. The
model shows higher increment of surface elevation at the eastern side of the island due to
water build up in the channel between the island and the mainland as compared to mild rise
on the western coasts in both projected SLR. Wave height, shows an increase of 0.01 m and
0.2 m In 2040 and 2100 SLR projections in the west coast but less than 0.01 m in the eastern
coast which conveyed that the risk of wave damage and Inundation to shoreline
development, infrastructure and coastal communities in Langkawi island will be high with
each rise of sea level. Adaptive and mitigation capacity will be moderate and the
vulnerability of the island need to be re-evaluate. Under the projected SLR, 8 sub-reach (SR)
are identified for Coastal Vulnerability Index (CVI) assessment to appraise the likely impacts
of coastal hazards to the Island and recommends potential adaptation and improving
mitigation measures. A CVI cartograph of the Island is also produced and a monetary value
for adaptation and mitigation measures are Itemized and enumerated.
Keywords: Sea level rise, coastal vulnerability,
estimation
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Abstract
Flow around a smooth surface marine riser was investigated by numerical modelling at high
Reynolds numbers ranging from 6.31 x 104 to 7.57 x 105, drag crisis phenomenon region. Drag
crisis is a phenomenon where the drag coefficient suddenly drops off at a certain Reynolds
number region in which laminar flow changes into turbulent flow. This study aims to determine
the capability of FLOW-3D, a CFD three-dimensional transient solver through quantitative
comparisons and validation studies against the model test result of a circular cylinder by
Maritime Research Institute Netherlands (MARIN). It has been shown in other numerical models
such as FLUENT, SNUFOAM, CFDShip-IOWA, Code-S, OpenFoam, Naoe-FOAM-SJTU and
STAR-CCM+ that the drag and lift coefficient given by these models differs from the
experimental values. Studies were focused on the lift and drag crisis phenomenon for the
stationary smooth cylinder in the critical Reynolds number regime. The 3D CFD model was
setup with 0.6 m width, 1.0 m height and 2.0 m length as the main domain of the flume. A
horizontal cylinder with 0.2 m diameter was located at half meter from the water inlet and fully
immersed. The turbulence model was chosen for this study is standard k-epsilon turbulence
model. The model was run with 6 different Reynolds numbers as in the experimental data
provided. The relative error of mean CD for Reynolds numbers 6.31 x 104 to 2.52 x 105 which is
subcritical and critical region are out of range from others previous numerical model results.
While, Reynolds numbers ranging from 3.15 x 105 to 7.57 x 105 which is supercritical region give
a better relative error of mean Co. Therefore, FLOW-3D using standard k-epsilon turbulence
model is capable to simulate a model with Reynolds numbers ranging from 3.15 x 105 to 7.57 x
105 effectively.
Keywords: Computational Fluid Dynamics, marine riser, drag coefficient, high Reynolds number
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Abstract
Aggregation and insolubilization of metals and organic matters are the important morphological
alteration processes for their transportation and bio-availability in the coastal area. In this study,
riverine freshwater in Shirakawa and Midorikawa Rivers, Japan, was mixed with artificial seawater
in order to investigate the behaviour of aggregation and insolubilization of metals and organic
matters and to identify what kind of materials play crucial role to such transformation.
Comparisons of sequential processes including filtration, mixing with seawater and centrifugation
showed that the materials existed as suspended forms in the intact river water partially involved
the aggregation of dissolved materials as well as aggregation by only dissolved materials. In
addition, some suspended materials had low density and mainly composed of organic matters.
Metals were classified into 4 types (i.e, 1: Fe, 2: Mn, 3: Al and V, and 4: Zn, Cu, and Ni) regarding
to their behavior in the aggregation process.
Keywords: aggregation, estuary, nano- and micro-scale materials, organic matters, metals
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Abstract
Coastal erosion is a natural phenomenon, resulting from the interactions of human interventions
and Mother Nature systems such as morphological and hydrodynamic processes. Among the
negative impacts of coastal erosion are loss of land, property and human lives. Coastal erosion
problem is generally combatted either by using hard engineering approach or soft engineering
approach, or also combination of both. This study combined these two approaches by
introducing NEXC (NAHRIM Coastal Erosion Protection and Beach Expansion) Block as a dual
function innovation product. The main objective of this study is to evaluate the stability and
effectiveness of NEXC Block in controlling coastal erosion and also naturally re-nourishing the
sandy beach. The study involves product design, research and development, physical modelling,
fabrication and installation works at Pantai Batu 5, Port Dickson, Negeri Sembilan which has
suffered serious erosion since early 2000s. In laboratory testing, NEXC Block has proven to be
stable and effective in reducing the impact of erosion. However toe scouring is prevalent, but not
affecting the structural integrity. Thus in order to increase the installation stability, toe protection
is important. Beach profile data is analysed in determining the changes of shoreline due to the
NEXC Block installation. It was found that NEXC Block functions well in controlling coastal
erosion, however the beach re-nourishing mechanism via natural sediment accretion is only
effective during calm season.
Keywords: Coastal erosion, structural protection, beach profile, shoreline changes
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ABSTRACT
The formation and morphology of beach profile changes have been widely studied in recent
years. Many studies have been carried out to understand the influence of tides, waves, currents,
beach material and slope on a sandy beach. A key-point of the understanding the sandy beach
dynamics is the knowledge of the interactions between tides and groundwater level to the beach
profile, despite the difficulties in performing high-quality measurement and also because of the
complexity of the processes itself. This study aims to clarify the response of the groundwater
levels to the tides at Desaru beach. Four monitoring wells were installed perpendicular to the
beach, together with a tide gauge station and wave station to monitor groundwater levels, tides
and waves. Fieldworks were conducted during a tidal cycle from 12th July until 22nd July 2018.
The groundwater level located closer to the shoreline indicates no lag between groundwater and
tides at maximum spring tides and 50 minutes lag behind the tides during neap tides. Results
show the accretion occurred below the minimum tides during the neap tides with the formation of
berm around x = 28-34 m. The infiltration process takes longer than the exfiltration process and
may suggest that the accretion rate is faster than the erosion rate during the fieldwork duration.
Keywords: Groundwater table, tidal, beach profiles, Desani
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ABSTRACT
Frequent oil spillage at the Johor coast as an indirect result of increased marine traffic
resulted in serious environmental contamination affecting the Johor coastal ecosystem.
Slow bacterial degradation from exposed oil on the water surface caused severe oxygen
depletion and anoxic condition suffocating the marine life. The position of Port of Tanjung
Pelepas (PTP) at the mouth of the Pulal estuary makes it to be among the busiest port In
Southeast
Asia and is constantly at risk of oil spillages. This work presents the
hydrodynamic pattern modelled for the region and prediction of oil slick during spring and
neap tide utilizing TELEMAC-2D. The objective of this study Is to develop an oil spill model
followed by verification with a real spill scenario and also to predict the trajectory of oil
spillage under different tidal motions. The observed spill trajectory is driven mainly by
current velocity and the stranded mass records 57% (spring tide) and 61% (neap tide) of
the initial spill. Evaporated mass is less than 1.5% and dissolved mass Is less than 0.15%
from the Initial mass spillage. A detailed study on the oil spill movement during different
tidal conditions would assist effective emergency response during spillage incidents.
Keywords: oil spill modelling, hydrodynamic,
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Abstract
The evolution in develop country has taken the role in global warming and natural disasters
such as flash flood, el-Nino, earthquake and groundwater contamination. These phenomena
have negative influence on the issue of health, water resources and geo-environment.
The
underground storage tank leakage problems and spillage of hydrocarbon liquid lead to the
contamination of non-aqueous phase liquids (NAPLs) Into the groundwater could reduce the
quality of groundwater. These problems need to be tackled by worldwide researchers and
engineers to make sure the availability of groundwater consumption. This paper is Intended
to investigate the behavior and the pattern of non-aqueous
phase liquid migrations in
double-porosity
soil under vibration and intact conditions. The experimental model is
developed by using kaolin soil type S300 and toluene as NAPLs. The kaolin soil was mixed
with 25% of moisture content to produce kaolin granules in soil column and vibrate under
0.98Hz of frequency within 60 seconds. The NAPLs migration process by using digital image
processing techniques to capture the image of NAPLs migration pattern. A total of 109
images were taken in 30 minutes for experiment I and 124 Images were taken in 45 minutes
for experiment 2. The JPEG format recorded image was analysed using Mat lab special selfdevelopment routine and Surfer software. Finally, the contour pattern and behavior of
NAPLs migration using HSI intensity values were plotted. The result of specimen I shows
that the NAPLs migration was not uniform moving downward due to the non-homogeneity of
soil due to the fractured of double-porosity under vibration. Meanwhile, specimen 2 shows
that the NAPLs migration was uniformly moving downward with non-vibrate soil. Both
specimens liquid were completely migrated to the bottom of soil column; the sample I has
higher permeability compared to sample 2. This is due to the fracture in double-porosity soil
under vibration effect and loosened the soil structure in sample I compared to good intact
of soil sample 2 with stronger and compact soil structure. In conclusion, this study proves
that the dangerous hydrocarbon NAPLs migration in fractured double-porosity soil has very
harmful to the environment and groundwater resources. The current physical simulation
model developed is more practicable as a contribution to future groundwater security and
remediation.
Keywords: Intact double-porosity,
contamination
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Abstract
The quality of river water in Cameron Highlands has significantly diminished due to land clearing
for agriculture, excessive use of insecticides and fertilizers as well as urbanization. The purpose of
this study is to measure and compare the transport of pollutants in urban storm water runoff and
agricultural drainage water. In this study, total eight sampling points (5 urban area; 3 agriculture
area) in Cameron Highlands were selected. Water sampling and in situ analysis were carried out.
Malaysian's Water Quality Index (WQI), Total Nitrogen (TN) and Total Phosphorus (TP) for the
eight sampling points are calculated and compared with the different area. Results for WQI shows
water quality at Tanah Rata (Urban area-W7) deteriorates at level IV (33.5) compared level II for
others agriculture area. Meanwhile, results showed that the Lembah Bertam (agriculture areaWQ_02_AG) transported significantly higher (14.9 mg/L) loads of TN than the urban area, but the
phosphorus load was considerably lower (1.58 mg/L). In brief, for an urban area, results show
parameters are slightly polluted based on WQI DOE water classification; therefore this water
source is unsuitable for recreational purposes and should be treated. Whereas for agricultural
areas, the deterioration of water quality decline is due to agricultural activities that cause sediment
transport and nutrient infusion. Therefore, non-structural measures are recommended in this
study, which includes setting up and providing technical advisory units, developing farm
demonstrations and providing incentives to encourage farmers to implement powerful agricultural
management practices.
Keywords: Water pollution, Water Quality Index (WQI), Water Quality, Urban, Agriculture
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Abstract
An emerging concern over water quality for human and environmental was highlighted. Rapid
urban and riverside development frequently witness the deterioration of water quality. In addition,
runoff from pervious and impervious land surfaces transports pollutants from land to river can
cause impairment to the river water quality. This study was conducted to determine the water
quality index of Batu Pahat River. Water samples were collected along Batu Pahat River at 30
checkpoints which include the river mouth, downstream, middle stream and upstream. Six series
physicochemical parameters were measured including pH, dissolved oxygen (DO) that was done
by in-situ measurement. Meanwhile, Biological Oxygen Demand (BOD5) Chemical Oxygen
Demand (COD), Ammonia-Nitrogen (NH3-N) and Suspended Solid (SS) was done by laboratory
analysis. All the parameters were calculated to obtain the sub-index and to determine the water
quality classification based on Water Quality Index (WQI). All parameters of 30 checkpoints were
categorized as class IV for downstream with values ranging from 49.0 to 53.2. Meanwhile, for
middle stream were categorized as class IIIwith values ranging from 59.8 to 69.9 and at upstream
were categorized as class II with values ranging from 78.6 to 89.5. Among the 30 checkpoints of
water sample, there were 15 checkpoints categorized as Class II, 11 checkpoints categorized as
Class III and 4 checkpoint categorized as class IV. Based on the classification, it can be
concluded that, extensive treatment is required for monitoring and managing the water quality
along Batu Pahat River.
Keywords: water quality; classification; water quality index; Batu Pahat River
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Abstract
Water is life; managing water in sustainable manner is essential to ensure its availability for
future use. Issues such as climate change, rising food and energy cost, as well as economic
expansion through agriculture and industrialization, have caused water stress that is
considered as a national threat. As Malaysia continues to grow towards industrialized and
high income nation, manufacturing sector plays a major role. The growth in manufacturing
sector shows that water demand continues to increase. Based on manufacturing census
2015 by Department of Statistics Malaysia, water consumption by this sector has doubled
from 673,124,000 m3 to 1,306,078,000 m3 from 2010 to 2015. As water resources is shared
among all users, water crisis as happened in Selangor that causes water shortage and water
rationing disrupt manufacturing demand. Thus, sustainable manufacturing water demand is
important and must be considered as part of water demand management. By doing this,
water efficiency in manufacturing process can be achieved. Reduction of potable water can
save massive amount of water which in turn can be used by another sector.
Keywords: Water Demand
Manufacturing Census.
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Abstract
Globally, peatland covers 3% of the total land area. Large areas of peatland are found in the
tropics. South East Asia contains 11% of global peatland and is mainly distributed among
Indonesia and Malaysia. In Malaysia, about 70% (1.6 Mha) of the country's peatland is located in
the state of Sarawak. Tropical peatland is characterised by its waterlogged conditions which
promote the accumulation of organic matter (peat) derived from dead and decaying plant
material. Such hydrological condition strongly influences the vegetation structure, species
composition, and peat type and vice versa. Furthermore, hydrological condition of tropical
peatland is one of the most important factors controlling carbon release and climate change
mitigation. The major mode of peatland hydrology is basically governed by the fluctuation of its
catchment's. water table depth. This paper presents the results of an analysis on a five years
(2011 to 2015)field measurements of water table records and other associated hydrologic
variables and searching on how they correlates that eventually influence water table depth of a
primary peat swamp forest in Sarawak, Malaysia. Regression tests were applied to the observed
data to analyse its significance to the water table fluctuation of the study site. Results from this
study would help to better understand the overall water balance condition of a tropical peat
swamp catchment and the potential impact to climate change, hence on its capacity for climate
change mitigation.
Keywords: Tropical peatland,
evapotranspiration, hydrology
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Abstract
Water quality index combines the water quality parameters into a single number for further
classification of the water quality status. Good WQI is the one that is sensitive and flexible towards
any changes of the environment. In Malaysia, the Department of Environment has applied WQI for
more than 30 years. However, the relevancy and feasibility of current WQI is doubtful. Here, we
report the assessment of Water quality of Moyog river through the Malaysia Water Quality Index
(NWQI) versus Canadian Water Quality Index (CWQI) as well as Biological Monitoring Work Party
(BMWP) index. Sampling stations were set at Kg. Kibunut. (KB), Kg. Notoruss (NT) and Kg.
Babagon (BB) which located in middle stream, as well as Kg. Kibabaig (KG) located in the lower of
the Moyog River. NWQI ranked water quality of Moyog river watershed as excellent in almost all
cases, except KG. However, under CWQI, water quality for both MY, NT and BB falls into Second
Class and Third Class, respectively, signifying a deterioration of water quality. Besides, the BMWP
index revealed good agreement with CWQI for NT and BB, but unexpectedly, KB falls into a Fair
Class. Comparison of the water quality status through the NWQI, CWQI and BMWP index
however shows inconsistency between the indices and this implies that a more stringent and
holistic NWQI should be proposed for better assessment of river water quality in Malaysia.
Keywords:

Water Quality Index; Moyog River, Biological Monitoring Work Party Index.
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Abstract
River is the most important natural resource of the entire humanity and to support life of many
endangered species animals and aquatic. Hence, there were many sources of pollutants that flow
into the river. This study aims to identify and analyze the pollution at Muar River tributaries
basedon Water Quality Index (WQI) and to develop water quality parameter map at Muar River
tributaries using Geographic Information System (GIS). The pollutant sources are classified into
two categories in general as point sources and non-point sources. The location of this study is
conducted at six tributaries that flow into Muar River, Johor. The application of Geographic
Information System (GIS) helps in mapping the sources of pollutant based on WQI parameter
such as Dissolved Oxygen (DO), pH, Chemical Oxygen Demand (COD), Suspended Solids (SS),
Biochemical Oxygen Demand (BOD), Ammoniacal Nitrogen (AN), and turbidity. The result proved
that part of Muar River is in Class III which is polluted. In conclusion, GIS technologies provide an
ease for future water resources planning and management to government related to water quality.
Keywords: GIS, Water Quality Index, point source, non- point source, Muar River
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Abstract
This paper presents a preliminary study on eco-composite using RHA and EM as a cement
replacement, as green technology and sustainable development In urban drainage systems.
This kind of technology, specifically drain covers have been implemented in several areas In
Selangor, particularly in Shah Alam for the main purpose to reduce flash floods, and also
reducing the drainage vandalism, that influence to the public safety issues. Eco-composites,
which are obtained from recyclable waste materials, such as rice husk ash (RHA), egg
with effective
shells, palm oil fly ash, wood waste, and many more; combination
(EM) in porous concrete are designed, for ecological sustainability
microorganisms
development purposes, as well as to manage the quantity and quality, mainly as part of
urban stormwater managements. There are a number of studies related to eco-composite
materials have been carried out, mainly as construction materials and buildings. In addition,
the porous concrete itself is used primarily as a paving material for the construction of
porous
parking lots, pedestrian areas and secondary roads. Therefore, the eco-composites
Is
In
terms
strength,
workability,
porosity,
and
so on.
quality
good
of
concrete
concrete
Meanwhile, there are lack of research related to EM, specifically as concrete admixtures
have been carried out. Besides, previous research does not focus on eco-composite and EM
in drainage systems.
Keywords: eco-composite;
concrete; drainage systems

rice husk ash (RHA); effective

ý.
-Iftak

ý.
` "ý:.
ý,

71

microorganisms

(EM); porous

40` International Conference on

WATERRESOURCES
(ICWR-2018)

ID: 29
EFFICIENT AND ENVIRONMENTAL FRIENDLY DRAINAGE SYSTEM FOR
STORMWATER CONTROL
Zulkiflee Ibrahim', Abu Bakar Fadzil2, Amat Sairin Demun3, Mazlin Jumain4, Md Ridzuan
Makhtar5, Noraliani Alias6 and Nurfarhain Mohamed RusliJ
1'06 Department of Water and Environmental Engineering, School of Civil Engineering, Faculty of
Engineering, Universiti Teknologi Malaysia, 81310 UTM Johor Bahru, Johor, Malaysia.
7Research Institute for Sustainable Environment, Universiti Teknologi Malaysia, 81310 UTM Johor
Bahru, Johor, Malaysia.
4mazlinjumain@gmail. com,
E-mail: 'zulkfe@utm. my, 2abakar@utm. my, 3amatsairin@utm. my
,
5ndzuanmakhtar@utm. my, 6noraliani(g)-utm.
7nurfarhain@utm.
mv.
my.

Abstract
The Urban Stormwater Management Manual for Malaysia since 2001 introduced the Best
Management Practices for Sustainable Urban Drainage System such as On-Site Detention, porous
pavement and grass swales for stormwater quantity and quality controls. Post-storm flash floods
are becoming more frequent events in the urbanised areas in Malaysia. An inefficient of existing
drainage system has been highlighted as one of the causes of flash floods. Both natural and
engineered drain systems were reported unable to cope with the unexpected deluge of rainfall due
to the global warming which has resulted climate change from rapid urbanisation activities. Due to
economic reasons, the conventional precast concrete drains are still favourable in local
construction industry. The concept of infiltration or porous surface has been recognised as one of
the processes to reduce surface runoff volume in the hydrologic cycle. An experimental research
was carried out to study the effectiveness of integrating the infiltration concept into a drainage
system in minimising flash flood occurrence and surface water pollution. This hydraulic research
was implemented in the School of Civil Engineering, Universiti Teknologi Malaysia. The
experiments were performed for selected drainage bed slopes and focussed on several spacing or
drain gap between precast drain sections along the drainage system. The total and infiltrated flow
rates, water surface and velocity profiles along the system were studied. The results showed that
drain flow rates decreased by 60.9% to 89.6% when the spacing or gap between drains section
were enlarged. The flow depths in drain section dropped by 48.2% to 68.9%, while the flow velocity
reduced up to 49% as the gap between drain sections increased. In addition, the drainage bed
slope was also found to play a significant role in the effectiveness of the infiltrated drainage
system.
Keywords: Drainage system, infiltration, storm water control, flash flood.
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Abstract
There are growing concerns about nitrate contamination in Kumamoto City, where more than 0.7
million population depend on the only groundwater for drinking water source. We found that some
groundwater samples showed considerably different nitrate concentration even though their
sampling locations are close to one another. We speculated that the reason of this phenomenon is
due to a difference of the characteristic of underground-geological structure. In order to verify this
hypothesis, we carried out a long-term frequent monitoring of the groundwater level and quality at
the closely-located three sampling wells. The water level at well T1 where high nitrate
concentration was detected showed significantly quick response to heavy rain, indicating that the
from the ground
underground structure of this site would be high permeable and allow an influent
T2
T3
located within
and
to easily reach to groundwater aquifer in a short period. However, wells
lower
than well
0.6 km and 1.9 km from well T1 respectively, where nitrate concentrations were
These
indicate
that
high-permeable
T1, showed only gradual change even after heavy rain.
results
subsurface property at the neighbourhood of well T1 caused more serious nitrate contamination
than T2 and T3. This study demonstrates that importance of long-term frequent monitoring of both
the groundwater level and quality to understand a contamination situation and figure out how
contamination developing.
Keywords: groundwater; nitrate pollution; water quality; groundwater conservation
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Abstract
Hydrocarbon spills that lead to groundwater contamination is one of the most particularly
complicated issues In water resources especially main source of drinking water that give
negative Impact to the environment and humans. A study on the migration of hydrocarbon
liquids in laterite soil was initiated with the anticipation that the gained knowledge could be
used to design a cost-effective and environmental friendly remediation system. This paper
presents the Investigation of Light Non-Aqueous Phase Liquid (LNAPL) migration in laterite
soil at two different moisture contents and discusses the results of migration phenomena by
employing Image analysis. The experiments were conducted by using soil column, mirror,
LNAPL and Nikon D90 digital camera. Aggregated laterite soil was poured in an acrylic
column then compressed until 10 cm height. Then LNAPL was poured onto the soil column.
The pattern and behaviour of LNAPL migration in laterite soil was monitored and recorded
using digital Image processing technique (DIPT). The processing technique was conducted
at certain time intervals. The digital Images were fed through technique of image processing
with Surfer software and Matlab routine for plotting the LNAPL migration pattern using hue(HSI) value. As the result, the analysis displayed the higher rate
saturation-intensity
LNAPL
migration of
with high moisture content. The migration time required to reach
bottom of soil was longer for low moisture content as compared to the high moisture
content.
Keywords: migration, light non-aqueous
digital image processing technique
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Abstract
The natural water analysis for physical and chemical properties among other
parameters is very important for public health studies. These studies are also a main
part of pollution studies in the environment [1-5]. In groundwater studies, water
quality assessment is one of the most significant aspects. The hydro chemical studies
reveal quality of water that is suitable for drinking, agricultural and industrial purposes
[6]. Analysis of chemical parameters of ground water plays a significant role in
classifying and assessing water quality. Ground water consists of major, minor and
trace dissolved constituents. Constituents with concentration greater than 5 mg/L,
0.01-10.0 mg/L and less than 0.01 mg/L are classified as major minor and trace
,
respectively [7]. Several authors have also shown the risk of contamination by heavy
metals in water [8-19]. The objective of this research is aimed at evaluating some of
the aforementioned parameters in some selected hand dug wells and a borehole in
Bauchi metropolis, Nigeria, that will cause pollution and in what concentration if
present and comparing it with the National Standard for Drinking Water Quality
(NSDWQ) of Nigeria Industrial Standard (NIS).
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Abstract
Bioretention system is one of the stormwater best management practices (BMPs) that utilize plant,
engineered soil media which consists of mixtures of medium soil, medium sand and compost to
filter stormwater runoff and to reduce peak runoff flow rate. However, presence of compost in the
soil mixture will give variation to the soil characteristic such as porosity and hydraulic conductivity
(Ksat) that eventually lead to affect the hydraulic and hydrologic performance. This study is
conducted to investigate the effect of compost variation used in engineered soil media and tropical
landscape plant on hydraulic and hydrologic performance of bioretention system. The experiment
was carried out in seven (7) mesocosms (64 L,0.071 m2) with different configuration setup:
compost in engineered soil media and plants. Two (2) types of composts were used which are
organic and rabbit's manure compost. In addition, each of the soil mixtures with compost used in
the system being planted with Hibiscus Roxa-Sinensis plant and Ixora Coccinea plant. The
hydrologic parameters (stormwater runoff inflow and outflow rate, water ponding volume, hydraulic
retention time (HRT), and Ksat that were observed throughout nine (9) weeks' time. All
mesocosms performed well in flow reduction with mean ranges of 87 to 97.5%. Similar trends
were observed in all columns where water ponding were gradually increased until Week 3 and
constant afterward. According to the result, root of plant and grain size of engineered soil media
are play important roles in determining HRT and hydraulic conductivity. Overall results show that
the type of compost used in the soil mixture had significant effects on both hydraulic and
hydrologic performance of the system. The mixtures of medium soil with organic compost that
planted with Ixora Coccinea plant is recommended as the best configuration for hydrologic
performance in bioretention system. \
Keywords: Bioretention mesocosms,
volume, hydraulic conductivity
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RELATIONSHIP
AbdJalil Hassan', Sobri Harun2and Tarmizi Ismaili
112.3

Teknologi Malaysia, Malaysia
Faculty of Civil Engineering1,
Universiti
E-mail."'abdjalil. hassan@gmail. com, sobriharun@utm. My, 3 tarmiziismail@utm. my

Abstract
Time of concentration (To) is one of the main input for the rainfall runoff model. Common
factors which Influence Tc are catchment characteristic Include length, slope, soil properties
and surface cover of the catchment. However factor such as channel and flood plain play
significant contribution on the flood wave travel time along a channel especially when the
channel Is long. Once flood water overspill the bank, flood plain will change the flow the
travelling time which not possible to be calculated using common Tc formulae. One
approach to handle this complex behaviour is to deploy the hydrodynamic model to the
catchment as part of rainfall runoff model. This paper explains the application of
hydrodynamic approach to determine T. for large catchment with long river channel and the
effect of flood plain. A hydrodynamic river model for SgRelai was developed to replace a
single rainfall runoff model of 460 km2 catchment area. It includes channel covering 90 km
distance which is extended to the flood plain with support of digital terrain model available
from IFSAR. The results show that once the flood plain in added to the model, the runoff
travelling time Is delayed by several hour. The delay of the travel time Increase as the
rainfall Intensity Increased. The results demonstrate that hydrodynamic modelling with the
incorporation of flood plain capable to compute the variation of T, for large catchment.
Keywords: time of concentration;
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Abstract
This study assesses the water resources and environmental challenges of the mega city of Lagos,
Nigeria, Africa's fastest growing city with a population of about 21 million people. Being a
commercial hub and a port city, Lagos at most times of the year receives a high influx of people
from several parts of the country and of the world who in many cases stay back for the several
opportunities it provides. This, over several years has led to a population explosion within the state
and has resulted into an insurmountable water and environmental crisis. A combined field
observation, sample collection, and interviews were used in conducting this study. The study
reveals that several contributing factors are responsible for the water and environmental issues of
Lagos. While water resources availability in terms of quantity shouldn't have been an issue in the
city due to the amount of annual average rainfall of about 1,500 mm it receives, the overwhelming
population of the city causes a continuous drawdown in the groundwater tables of the city due to
over abstraction. Salt water intrusion and subsidence have occurred in some areas as a result of
this. Pollutions emanating from both point and non-point sources through improper discharge of
industrial effluents, improper disposal of solid wastes, diffuse pollution from latrine pits from slums
have widely affected both surface and groundwater qualities of the city. Water samples from tube
wells collected from around a landfill showed high concentration of heavy metals, some exceeding
the acceptable limits of the WHO. Other problems include: old water facilities and distribution
networks, lesser coverage of distribution networks, leakages from distribution pipes and water
theft, lack of strict environmental regulations, non-enforcement, and non-abiding by them, and
inadequate planning. The water and environmental challenges of Lagos are broad and requires a
holistic approach involving all stakeholders and approached from an integrated water resource
management perspective.
Key Words: Lagos, water pollution, water distribution network, population, IWRM

..
fý

'ý

78

41 International Conference on

WATERRESOURCES
(ICWR-2018)

ID: 85
ADAPTATION MECHANISM FOR MICROCYSTIN
IN CYANOBACTERIA-PREDATORS
Takeru YANAGIYA',Tomoaki ITAYAMA2,Norio IWAMI3,Hideaki MASEDA4,Koji
IWAMOTO5,Zhongfang LEI6, Motoo UTSUMI6,Zhenya ZHANG6,Tatsuo SUMINO7,
Kazuya SHIMIZU6*
'University of Tsukuba/Graduate School of Life and Environmental Sciences, Japan
2Nagasaki University/Graduate School of Engineering, Japan
3Meisei University/School of Science and Engineering, Japan
`National Institute of Advanced Industrial Science and Technology/Biomedical Research Institute,
Japan
5Universiti Teknologi Malaysia/Malaysia-Japan International Institute of Technology
6 University of Tsukuba/Faculty of Life and Environmental Sciences, Japan
Toyo University/Faculty of Life Sciences, Japan
Corresponding author's E-mail shim izu.kazuva. fn(cäu.tsukuba. ac. ip
Abstract
known to produce hepatotoxin named
The bloom-forming cyanobacteriumMicrocystisis
The
MC
such
as micro-animal and protozoa could be
(MC).
predator
of
producers
microcystin
affected on growth by MC exposure, but the toxicity of MC to predators and the interspecific
interaction between predators and the symbiotic MC-degrading bacteria is not clear. Therefore,
this study showed the interactionsamong MC, predators and the symbiotic bacteriausing two
cyanobacterial predators, Monas guttula NC which possesssymbiotic MC-degrading bacteria and
Predators were
Poterioochromonas
malhamensis NIES-2144 withoutsymbiotic bacteria.
MC
to
The
by
MC
(1
to
toxicity
growth
of M. guttula
mg/L) analyzethe effect of
predators.
exposed
NC was not inhibited, but that of P. malhamensis NIES-2144was inhibited. Therefore, isolated
symbiotic bacteria from M. guttula NC, which were identified based on 16S rRNA gene sequence,
added to P. malhamensis NIES-2144 culture to construct quasi-symbiotic culture. And then, P.
malhamensisNlES-2144 with the symbiotic bacteria was exposed by MC (1 mg/L) to analyzethe
effect of MC toxicity againstP. malhamensisNlES-2144. The growth of P. malhamensis NIES-2144
with the bacteriawas not inhibited. From these results, the symbiotic MC-degrading bacteriainthe
cyanobacterial predatorareinvolved in an adaptation mechanism to MC toxicity of the predator.
This study providesthe knowledge of various environment purification system and
contributestorevealingthe interaction between symbiotic bacteria and host.
Keywords: Water-blooms; Microcystin; symbiosis; Microcystin-degrading bacteria
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Abstract
The purpose of this study is to analyze water quality of Tasik Chini in 2017. A total of fourteen
water quality parameters and twelve heavy metals were measured based on Malaysian
Department of Environment Water Quality Index (DOE-WQI) and also classified according to the
Interim National Water Quality Standard, Malaysia (INWQS). The physical and chemical variables
such as pH, Electrical Conductivity (EC), Turbidity, Temperature, Dissolved Oxygen (DO), Total
Suspended Solid (TSS), Suspended Solid (SS), Biochemical Oxygen Demand (BOD), Chemical
Oxygen Demand (COD), Ammoniacal Nitrogen (NH3-N), Hardness, Nitrate (NO3-) Potassium (K),
and Phosphorus (P) were analysed in-situ and using laboratory experiments. Twelve parameters
of heavy metals concentration identified a Iron (111)Oxide (Fe2O3), Silicon Dioxide (SiO2),
Aluminium Oxide (A1203, Manganese Oxide (MnO), Potassium Oxide (K2O), Titanium Dioxide
(TiO2), Phosphorus pentoxide (P2O5), Barium Oxide (BaO), Lead Oxide (PbO), Calcium Oxide
(CaO), Sulphur Trioxide (S03), and Zinc Oxide (ZnO) were also tested. Results based on
Malaysian WQI have shown that the water in Tasik Chini is classified as Class 111,which can be
used for recreational activities. Based on the land use observations done during site visits and
yearly assessment using Google Earth application, the illegal logging, iron mining, industrial and
agriculture activities in the surrounding area of the lake significantly affected the water quality of
Tasik Chini.
Keywords: Water Quality Index (WQI); Interim Nation Water Quality Standards (INWQS); Tasik
Chini; mining; logging
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Abstract
A nano mixed matrix membrane (nano-MMM) is one of the most promising new hydrophilic
membranes for the dehydration of water/ethanol mixtures via pervaporation process. In this study,
a new nanohybrid mixed matrix membrane was fabricated by incorporating graphene oxide (GO)
into a Polyetherimide (PEI). The pervaporation performance indicated higher permeation rate 690
kgm-2 h-1 at 60 OC with separation factor of 98.5 at 40 OC. FTIR was employed to display the
functional groups and molecular bonding between polymer and nano-enhancer GO in the
membrane. The surface hydrophilicity degree of membrane is measured by contact angle (CA)
water drop. The results show that the nano mixed matrix membrane is hydrophilic membrane with
the contact angle of 710. The swelling test indicated hydrophilicity of the nano mixed matrix
membrane increased with water wt%.
Keywords: Hydrophilic membrane; nano-mixed matrix membrane; graphene oxide; polyetherimide
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Abstract
Global scaled developments, intensive automobile use and human activities contribute heavy
metals and nutrients to rainfall runoff which are toxic to human body and persistence. Besides,
increases in impervious landscape altered the hydrology in urban area causes flash flood and
erosion of riverbank. Biofiltration systems as one of the best management practices have potential
to improve stormwater quality and positively impact hydrology of an urban area. This study
focuses on a preliminary study on removal of heavy metals and nutrients from a synthetic
stormwater runoff by prototype biofiltration systems with two different plants including Pedilanthus
tithymaloides and Cyperus altemifolius. Results have indicated that both plants can achieve 87%
and 90% removal efficiency for total phosphorus and heavy metals respectively, fulfilling each of
the requirement of class IIB water standard of Malaysia. However, system was not able to remove
total nitrogen due to the fact that plants in this study were not mature enough and the roots were
not developed sufficiently to promote nutrients uptake. Moreover, the hydrologic performance of
the systems with two different plants did not show much difference as the infiltration rate ranged
between 331-335 mm/hr for both systems. These values match with the requirement for tropical
biofiltration where fairly high infiltration rate (above 100 mm/hr) is essential.
Keywords: biofiltration system; nutrient; heavy metal; box study; prototype; pollutant removal
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RESOURCES MANAGEMENT
Aidi Huo' 2, Xiaofan Wang1,2, Yan Liang3*,Cheng Jiang1,2, Xiaolu Zheng' 2
' Key Laboratory of Subsurface Hydrology and Ecological Effect in Arid Region of the Ministry of
Education, Chang'an University, Xi'an, China;
2School of Environmental Science & Engineering, Chang'an University, Xi'an, Shaanxi, China;
E-mail: ' 2: huoaidi@chd. edu. cn (A.H.); 734845611@163. com (X.W.)
,
3 Key Laboratory of Education
Ministry on Highway Engineering of Special Region, Chang'an
University, Xi'an 710064, China;
Corresponding author: Yan Liang; email: 15829799036@163. com
Abstract
The future of global water shortages is accelerating and one needs to further develop
hydrologic models to maintain the sustainable
development
existing operational
of
ecological environment and human health. In order to quantitatively describe the water
balance factors and transformation relations, the objective of this article is to develop a
distributed hydrologic model that is capable of simulating the surface-water and groundwater in irrigation areas. The model can be used as a tool for evaluating long-term effects
By coupling the SWAT and MODFLOW models, a
of water resources
management.
hydrological
Is
surface-water
and ground-water
comprehensive
model integrated
constructed. The hydrologic response units for the SWAT model were exchanged with
cells in the MODFLOW model. The distributed groundwater recharge rate of improved
SWAT model was imported into the groundwater recharge module of the MODFLOW
model. Taking the Heihe River Basin as the study area, 10 years of historical data are used
to conduct an extensive sensitivity analysis on model parameters. The developed model
was run for a 40 year prediction period. The application of the developed coupling model
shows that the model can accurately simulate and predict the dynamic changes of surfacewater and ground-water in the downstream Irrigation area of Heihe River Basin, and
provide a scientific basis for water management at an Irrigation district.
Keywords: water management,
model, Helhe River Basin
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Abstract
Rainfall-runoff relationship is one of the most complex hydrological phenomena. Conventional
Neural Network with backpropagation algorithm has successfully modelled various nonlinear
hydrological processes in recent years. However, the convergence rate of backpropagation
neural network is relatively slow and solutions may trap at local minima. Therefore, a new
metaheuristic algorithm named as Cuckoo Search Optimisation was proposed to combine with
neural network to model the daily rainfall-runoff relationship at Sungai Bedup Basin, Sarawak,
Malaysia. Two years rainfall - runoff data from 1997 to 1998 had been used for model training,
while one year data in 1999 was used for model validation. Input data used are current rainfall,
antecedent rainfall and antecedent runoff, while the targeted output is current runoff. This novel
neural network model is evaluated with coefficient of correlation (R) and the Nash-Sutcliffe
coefficient (E2). Results show that cuckoo search optimization neural network (CSONN) is able
to yield R and E2 to 0.645 and 0.690 respectively for the training, and 0.599 and 0.305
respectively for validation. This is not the best results obtained as the research still in nascent
stage. More works need to be done while searching for optimal configuration of CSONN.
However, the results indicate that the novel CSONN has the potential to simulate runoff
accurately.
Keywords: Cuckoo Search Optimization feedforward Neural Network; Coefficient of correlation;
Nash-Sutcliffe coefficient; Metaheuristics
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Abstract
Satellite-based rainfall (SBR) estimates are advantageous for environmental modelling due
to their high temporal resolution and large spatial coverage over oceans and land. The
dataset is especially useful in areas where rain gauge measurements are scarce. However,
the applications in agriculture especially in the South East Asia have been very limited due
to various scientific and technical limitations. Satellite-based
rainfall extraction can be
dataset
has
levels
highly technical and the
of uncertainty due to sensor, sampling
multiple
be
that
to
evaluated and minimized. Previous studies have
needs
and processing errors
has
in the lowlands where
that
a poor performance
shown
satellite-based
rainfall
lands
located.
In
this
two
time satellite-based
are
mostly
study,
near
real
agricultural
Multi-satellite Retrievals for Global Precipitation
the Integrated
rainfall products,
Measurement (IMERG) and the Climate Hazards Infrared Rainfall Precipitation with Stations
(CHIRPS) are assessed against 47 rain gauges in Kedah, Malaysia. The IMERG data used is
half hourly 0.1° gridded near-real time late run products while CHIRPS data used is daily
0.05° gridded final products. The error performance statistics of multiple sources of
satellite-based
rainfall is analysed which include the Percent Bias (PBIAS) and the
correlation coefficient (CC) as well as detection metrics such as the Probability of
Detection (POD) and False Alarm Rate (FAR). Error reduction was conducted using Mean
Bias Correction (MBC) to improve the satellite products. Based on the results, the average
PBIAS of both IMERG and CHIRPS indicate that both SBR products overestimate but
CHIRPS performed better than IMERG as it has smaller average PBIAS compared to
IMERG. The average CC demonstrate that both IMERG and CHIRPS has a positive but
weak relationship between the SBR estimates and rain gauge estimates (CC,,,.,,,<0.5). As
for the detection metrics, the mean POD shows IMERG and CHIPRS both have a high POD
(POD ,... >0.7) Indicating good detection skill. IMERG detects the rainfall estimates slightly
better than CHIRPS. Furthermore, both SBR products have low FAR values (less than 0.5).
After correction, the results for IMERG and CHIRPS In the error performance statistics
improved compared to the pre-corrected SBR products during cross-validation. CHIRPS
data may perform better than IMERG due to the finer spatial resolution scale. Based on the
results, we recommend the use of SBR products in crop growth modelling only by first
carrying out error and bias correction. Without the correction, the crop model could
produce a high degree of error in predicting the crop yield.
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Abstract
Rule curves of reservoirs are necessary guides to operate reservoir system in the long run for
both flood and draught control. The main objective of each rule curve depends on the
characteristics of each reservoir. This paper proposes an alternative approach of a Firefly
Algorithm (FA) to connect with the simulation model for searching optimal reservoir rule curves as
the flood control area. Minimum average excess water and minimum frequency excess water
were used as the objective functions for the searching procedure. The historic inflow, synthetic
inflow data of 1,000 events and future inflow were used to evaluate efficiency of the flood control
in term of frequency,
rule curves in showing situations of water shortage and excess water
'to
determine
the
duration.
The
optimal flood rule
model
was
applied
and
proposed
magnitude
The
results show that the
curves of the Nam Oon Reservoir in the Northeast region of Thailand.
patterns of the obtained rule curves were similar to the current rule curves. The optimal flood
control rule curves were used to simulate the Nam Oon Reservoir system for evaluating the
situation of flood in long term operation. The results indicated that situations of water shortage
and of excess water using optimal flood control rule curves were smaller than with current rule
curves both for the present and future situations.
Keywords: flood control rule curves; reservoir operation; firefly algorithm; simulation model;
optimization technique
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Abstract
Drought forecasting is important in preparing for drought and its mitigation plan. This study
focuses on the investigating the performance of Empirical Wavelet Transform-Gaussian Process
Regression (EWT-GPR) in forecasting drought using Standard Precipitation Index (SPI). Daily
rainfall data from Arau, Perlis from 1956 to 2008 was used in this study. SPI data of 3, 6, 9, and
12 months were then calculated using the rainfall data. EWT is employed to decompose the time
series into several finite modes. The EWT is used to create Intrinsic Mode Functions (IMF) which
are used to create Gaussian Process Regression (GPR) models. The objective of this study is to
compare the effectiveness of the proposed method against GPR model in the accuracy of
forecasting drought in Arau, Malaysia. The forecast results indicate that the proposed model,
EWT-GPR performed better compared to GPR model in all SPI 3, SPI 6, SPI 9 and SPI 12.
Keywords: Empirical Wavelet Transform; Gaussian Process Regression; drought forecasting
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Abstract
Human capital is getting wider attention with increasing expectation from public, critical for
successful project implementation and complexity in water resource management. Department
Of Irrigation And Drainage (DID), Malaysia has established a task force to look into overall
development of human capital for mechanical engineers in DID. The objective is to provide
direction for human capital for mechanical engineers for achieving long term strategies in the
direction enhancing competencies and expertise towards effectiveness of human resource
delivery services, besides strengthen competency guideline and career development. This paper
will outline four strategies and 20 initiatives which in line with Strategic Planning of DID 20162020. The proposed strategies and initiatives will enhance the competency, knowledge, attitude
and expertise of mechanical engineers in DID toward management capacity for sustainable
water resources infrastructure in Malaysia
Keywords: mechanical engineer, competency, expertise, infrastructure
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Abstract
Property market price will normally depend on the differential of location and amenities. Real
estate theory in determining value has been evolving over the years due to changes in several
factors. This includes property types, financial products and environmental attributes.
Theoretically, selling houses in environmentally sensitive areas such as in a flood zone will be
lower than equivalent subject property outside this area. Nevertheless, environmental attributes
are very subjective and relatively new in valuation theory. This study assesses the effects of
flood hazard on property price, which focus on residential property. The growth in the population
has resulted in more areas being explored, including areas that are prone to flooding. The
exploration of a new area for housing development also brings vulnerability to flood hazard.
Valuation calculation to determine house price needs to respond to flood hazard as it will have
an impact on the property market in terms of investment. As such, this study also establishes a
new valuation model by taking into account flood hazard. It is expected that the impact from the
flood to property price will be significant in future due to changes in property demand patterns as
well as the increase in environmental issues.
Keywords: property, house, price, flood, hazard, valuation, market
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Abstract
Abstract: Hydrographic modelling which uses modern day Airborne LIDAR Data are able to
generate extremely high detail Hydro DEM. However, LIDAR uses normal light principles which
inherits the inability to penetrate into solid objects. This inability to map drainage details below
man-made objects such as bridges and culverts will disrupt the water flow modelling, thus
creating sump points around the objects and create inaccurate water flow on the DEM. This
paper examines two methods of solutions ((A) Simple object removal on LiDAR data & (B)
Hydro-Enforcing) by applying modification to Hydro LiDAR DEM to overcome the obstructed flow
by the man-made objects. The tests were done on the most recent, February 2018 Airborne
LIDAR data over Tebrau, Johor for Drainage and Irrigation Department Malaysia (DID). The
outcome shows various result over multiple drainage size and objects which can be valuable for
deciding the correct method for certain dataset.
Keywords: Hydrologic Enforcement, LIDAR, Hydrologic Enforcement vs Object Points Removal
of Hydrographic LIDAR DEM
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Abstract
The development of Iskandar Malaysia is expected to change the future landuse in the upstream
area of Sungai Segget catchment. Located in a low lying area with existing ground level averages
about 4 meter from the mean sea level, there is a risk of river flooding especially during monsoon
time and high tide. The risk could be higher with the climate change impact is said to increase the
intensity and frequency of rainfall in some parts of the world. Therefore, this study is aimed to
investigate the impact of climate change on flood at Upper Sungai Segget catchment using
Hydrologic Engineering Center - Hydrologic Modelling System (HEC-HMS) and Hydrologic
Engineering Center - River Analysis System (HEC-RAS) model. The analysis was done based on
one hour storm duration. HEC-HMS model was calibrated by comparing simulation result with
empirical method known as Rational Method. Future climate data from the bias corrected output of
MRI-AGCM3.2s were used to assess the implication of climate change on flood at the Upper
Sungai Segget. Results show that the Upper Sungai Segget catchment will experience less
intensity of rainfall in the future, reducing about 11% from the historical data. Hence the impact of
flood at Upper Sungai Segget catchment is insignificance in the future.
Keywords: bias-correction, climate change, HEC-HMS, HEC-RAS
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DEVELOPMENT OF FLOOD RISK MAP IN
FLOOD MITIGATON PROJECT : CASE STUDY : KELANTAN RIVER
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Abstract
Flood disasters caused by storms in Malaysia have a significant impact on the country's economy
and social life of the population. The average annual economic losses due to floods in Malaysia
are estimated at RM 32 billion. Drainage and Irrigation Department (DID) has taken serious efforts
to alleviate the flooding events by adapting Integrated Flood Management (IFM) strategies in
implementing flood mitigation projects. The appropriate non-structural flood mitigation measures
recommended by IFM is land-use planning and development control in floodplain. The method
recommended to be used is developing a flood hazard map and flood risk map for the floodplain
areas. This paper describes an approach to produce flood risk map using a combination numerical
modelling processes and Geographical Information System (GIS) which involved hydrological
model, hydrodynamic model, digital terrain model (DTM) and data of human and activities on the
flood plain. Flood risk is the combination of the probability bf a flood event and the potential
adverse consequences to human health, the environment and economic activities associated with
a flood event. The result is a flood risk map for flood plain showing different areas affected by
floods with different risk. This map produced by hydrodynamic numerical model and ArcGIS
software. It can be used as a tool for the Government Agencies to monitor and control the existing
and future development in the flood plain areas by providing flood zoning based on flood hazard
parameters. The purpose of this development plan is to assess the flood risks, which confront the
residents along the river and its tributaries, and to articulate a comprehensive yet effective
strategy in order to execute flood mitigation activities and flood disaster risk management plan.
This plan presents strategies to mitigate future flood losses in the event flooding does occur again.
Keywords : Integrated Flood management (IFM), Hydrological Model and Hydrodynamic Model,
Flood Hazard Map, Flood Risk Map, Flood Losses, Flood Disaster Risk Management
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Abstract
Parameter regionalization techniques are widely used to estimate the parameters for calibrating
the hydrological models in ungauged catchments. This study is aimed to evaluate two
regionalization methods (global average and regression) for estimating input parameters for
Integrated Flood Analysis System (IFAS) model in Kelantan River basin. The calibrated IFAS
parameters were obtained from a number of gauged catchments. The model performances
obtained using both methods were evaluated using Nash-Sutcliffe coefficient for peak flow, runoff
volume and wave shape for flood event during period Dec 2006 - Jan 2007. The Nash-Sutcliffe
model efficiency coefficient values obtained were greater than 0.7 (indicating good model
performance) for regression-based technique and 0.4 for global averaged technique, respectively.
The results suggest that it is possible to estimate the IFAS parameters using regression-based
techniques for flood simulation.
Keywords:
catchment

flood simulation,
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regionalization,
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NONSTATIONARY FLOOD FREQUENCY ANALYSIS OF ANNUAL MAXIMUM
STREAMFLOW IN JOHOR, MALAYSIA USING TL-MOMENTS APPROACH
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Abstract
The nonstationary flood frequency analysis (NFFA) plays an important role in addressing the issue
of the stationary assumption (independent and identically distributed flood series) that is no longer
valid in infrastructure-designed methods. This confirms the necessity of developing new statistical
models in order to identify the change of probability density functions over time and obtain a
consistent flood estimation method in NFFA. The approach used here is based on de-trending the
flood series and applying TL-moments along with GEV distribution to the transformed 'stationary'
series. The method of TL-moments with time covariate is confronted with L-moment method for
the stationary and nonstationary GEV models. Comparisons made by Monte Carlo simulations
and bootstrap-based method are conducted in order to assess performance of the estimated
method and the accuracy of any model to predict rare floods among rivers in Johor, Malaysia. The
simulation study showed the better performance of TL-moments method than the L-moment
method and the better performance from nonstationary method than the stationary method for
most cases. The TL-moment method provides efficient quantile estimates than others method in
flood quantiles estimated at higher return periods. The results have indicated the importance of
nonstationary behaviour flood series in flood frequency analysis to improve the quality of flood
estimation.
Keywords: Nonstationary, GEV distribution, Monte Carlo simulation, L-moment method, TLmoments method.
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Abstract
Thailand has a forest area of only 30% of the total area and is likely to decrease due to invasion
and land use needed, especially in the headwater forest areas. As a result, the runoff in the
hydrological system of the watershed has changed. Forest conservation and rehabilitation are
expected to reduce the impact on the runoff into reservoirs. This study aim to evaluate the
hydrological response in the headwater of the Ubolratana Dam in the northeast of Thailand to
predict forest cover area from the current situation to a higher area quantity using the model CA
Markov, and includes the analysis of changes in runoff flows into the Ubonratana Dam by SWAT
hydrological model with the comparison to the observed runoff at the baseline years during 1997
to 2017. The results indicate that the CA Markov simulates the increase of forest area in
replacement of the agricultural area is between 27.9% to 93.7%, the runoff is likely to decrease
compared to the baseline year is between 0.29% to
4.17%. The main factors were the increase in evapotranspiration and base flow, decrease in
surface runoff and return flow when analyzed with the SWAT. The results indicate that the
increase in forest area has only slightly affected runoff change, but is very useful for hydrology
because it can reduce the water quantity entering the river in flooding season, increase the
groundwater and soil moisture, which is useful during the drought season. The campaigning for
stakeholder involvement in forest areas and water users, recognizing the importance of
rehabilitating forest areas in the headwater, should be an urgent and important policy for the
management of sustainable water resources in the future.
Keywords: Hydrological response, SWAT, rehabilitation, land use, Ubolratana Dam
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TOWARDS AN END-TO-END FLOOD RISK ASSESSMENT IN MALAYSIA:
FORMING A STAGE-DAMAGE RELATIONSHIP TO DEPICT VULNERABILITY
USING A CASE STUDY IN KELANTAN
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Abstract
is the estimation of a range of possible damage
One component of flood risk assessment
flooding,
i.
is
to
e. the vulnerability curve. The vulnerability curve
that a certain area
exposed
Government agencies In Malaysia recently
by
be
depicted
relationship.
a stage-damage
can
but efforts towards an endhave put emphasis on vulnerability and flood risk assessment,
to-end approach of flood risk assessment in Malaysia is still equivocal. This study attempts
to Investigate how vulnerability to flooding can be quantitatively assessed specifically for
Malaysia vulnerable areas. Depth-damage relationships from a multiple regression function
of Department of Irrigation and Drainage (DID) Malaysia were used. Spatial variability of
residential buildings in Kota Bharu Is taken as Input for the vulnerability curve. Sensitivity of
the vulnerability curve was further tested using different possible flood durations and
high as
residential area conditions. Results show that the total flood losses can reach as
Is
feasible
to
be
applied
RM1,250,000 for 5.5m AD flood depth and the methodology adopted
to obtain a vulnerability curve of a community area in Malaysia. This implies its adoptability
for rigorous nationwide assessment
of flood vulnerability. The results also suggest that
is
possible when given wider availability of resources and
applying the methodology
Information. This is particularly important for a robust end-to-end flood risk assessment for
long-term effective flood management in Malaysia.
Keywords: Vulnerability, flood risk assessment,
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Abstract
Flooding is one of the first natural hazard on each continent, and it caused in Europe around 100
billion of damage between 1986 and 2006. In the context of climate change and its possible
effects on rainfalls regimes and extremes, an unprecedented urbanization of floodplains increases
the vulnerability of human societies. That is why improving the understanding of flood processes
along with the accuracy of flood inundation forecasts, especially in urban areas, has becomes a
priority for decision making in civil protection or the insurance industry. This study is based on a
unique experimental device developed at Icube (Strasbourg, France), representing a 1/200 scale
urban geometry with various street width and angles. It allows to study flow patterns for moderate
to extreme urban flooding. Over this range, the hydraulic signature of the district geometry is
characterized thanks to the accurate measurements of inflows and outflows discharges. It is
found to be rather stable over the large range of (fluvial) flow regimes. Moreover three street
behaviors in terms of mass conservation are determined, and corroborated by distributed velocity
measurements. Flow path and water repartition mechanisms are studied.
Keywords : Experimental setup, hydraulic characterization, discharge distribution urban flood.
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Abstract
Flood vulnerability is a complex concept involving the interactions between environment, social
and economic dimensions. Indicator-based vulnerability assessment is widely used in vulnerability
studies to summarise complexity and multidimensionality issues to gauge the level of vulnerability.
In order to evaluate the different factors of vulnerability, we used a set of 21 environmental and
socio-economic indicators to quantitatively assess the three factors of vulnerability, namely
exposure, susceptibility and resilience to flood at the subnational level. The construction of the
vulnerability index involves sequential stages, including the selection of indicators, their
normalisation, weightage and aggregation to a final index. In addition to the Flood Vulnerability
Index (FVI), three sub-indices namely Exposure Index (EI), Susceptibility Index (SI) and
Resilience Index (RI) were generated. Based on this composite indicator approach, the
vulnerability of the states in Malaysia were categorised from very low to very high. The results
show that the most vulnerable states are Kelantan, Sarawak and Sabah while the least vulnerable
states are Negeri Sembilan, Perlis, Melaka and Wilayah Persekutuan Kuala Lumpur. The source
of vulnerability is due not only to the environmental exposure to flood hazard, but also contributed
by the internal status of the socio-economic factors within the vulnerable systems. The study
findings provide quantitative assessments for evaluating flood vulnerability in Malaysia where this
has until now not been investigated. The result will be useful to assess climate change impact to
flood vulnerability.
Keywords: Flood vulnerability index, composite indicator, disaster risk management
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Abstract
Peninsular Malaysia has been experiencing frequent severe flooding during the monsoon season.
Flood damages could be reduced significantly with a precise real-time flood forecasting and
warning system that provides forecast information such as on-set time, flood depth and inundation
area for emergency evacuation works. Hydrological flood forecasting models (HyFFM), viz., Stage
Regression, Rainfall-Stage Correlation, Unit Hydrograph and Sugawara's Tank Model are
developed to provide advance forecasts of flood level up to 48 hours lead time. Antecedent errors
detected using the real-time telemetric data with an optimum lag-time were used to update the
prediction with error correction, and thus improving the forecast accuracy. Historical flood events
of Pahang river basin are selected for calibration and validation at selected key locations. The
selection of forecasting method is dependent on the terrain characteristics and the availability of
reliable gauging data. Stage regression and rainfall-stage correlation methods were used for
relatively large sub-catchments and long river reaches and the locations where concurrent rainfall,
instream upstream and downstream gauging stations are available. The Unit Hydrograph Method
is used at the gauging stations where historical hydrographs are available for scaling. For areas
with limited gauging data, the Tank Model is used and calibrated using streamflow data from
adjacent catchment with compatible catchment characteristic. The accuracy of a continuous 48hour lead time prediction of all the HyFFMs has been improved by error correction method based
on the antecedent errors detected. The results are useful for advance emergency flood evacuation
and allocation of rescue resources based on the predicted severity of the flood areas.
Keywords: flood forecasting, antecedent error correction, regression analysis
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Abstract
This study analyses breached hydrographs of kaolin embankment failures due to overtopping flow.
This phenomenon can dramatically effect the embankment' to be eroded at which water is
released from a reservoir and directly impacts the hazard to. life and property at downstream.
Therefore, embankment erosion processes and the rate of breached outflow due to a failure from
overtopping events are important to both engineers and planners to make a decision and predict
impacts on local communities and surrounding areas affected by flooding. In order to understand
the characteristics the embankment failure, two laboratory tests were conducted using kaolin, as
the embankment material; (a) using difference inflow rates and embankment slopes. The results
are then compared with a sandy embankment failure from the previous experiment. There is a
distinct difference of breached hydrograph patterns between non-cohesive and cohesive
embankments. It can be concluded that kaolin clay has different patterns of failure and breached
hydrograph compares to sandy embankment due to its cohesiveness. As for kaolin clay, higher
inflow rate experiences shorter time to reach the peak outflow, while, a lower inflow rate takes
longer time to reach the peak.
Keywords: Dam Breach, Embankment failure, breached hydrograph, and Kaolin clay.
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Abstract
Dams are constructed for many purposes such as for power generation, irrigation, water supply,
flood control etc. In general, dams constitute an effective and viable structural measure, since they
are able to store large flow volumes, modify flood routing and significantly reduce flooding impact
to downstream. However, dams can also impose risks to the public and the situation could be
disastrous if dam break occurred. Dam break results in huge amounts of impounded water being
released at high speed and extreme sudden peak discharge, which significantly give catastrophic
impacts to the downstream area. The study area, Bertam Valley is located just about downstream
of hydroelectric Scheme known as Sultan Abu Bakar (SAB) Dam, Cameron Highlands. The key
objectives of the study are to determine potential risk area at downstream and to assess the
flooding impact due to dam break even. ArcGIS application and output from 2D flood modelling
has been used as an integrated approach to analyse the impact due to dam break flood, this
application has been utilised in the creation of the flood severity grid for mapping analysis. The
result obtained shows that estimated inundated area is about 0.53 km2, and almost 431 buildings
are potentially affected. Based on this study, in the event of dam break, the huge volume of
impounding water together with the immense potential energy stored in it will pound to the
downstream areas, threatening the populations, and environment along its path. The finding is
useful to assist the local authorities and emergency responders in the formulating an emergency
procedures to safe the people during emergency.
Keywords: Dam break, GIS application, Flood hazard map, risk assessment
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Abstract
Flood is categorised as one of the major disaster problems in Malaysia. Department of Irrigation
and Drainage Malaysia indicated the existence of flood prone areas in Malaysia covering an area of
29,800 sq. km. This flood was caused by several factors due to natural or human causes. This
physical extent of flood can be reduced by the effective flood mitigation plan which can relieve flood
effect. To establish a good flood mitigation measures, the estimation of flood level and damage is
required. One of the methods to achieve the projections is by developing a flood simulation model
that will show the movement of flood which is based on the water level in catchment area. It will
also be able to prepare useful information for the flood control plan and flood mitigation measures.
There is several rainfall-runoff model that can be used for the development of flood simulation
including Storm Water Assessment Tool (SWAT), HEC-HMS model, TOPMODEL, MIKE 11, MIKESHE, GIS and Storm Water Management Model (SWMM), respectively. XP Storm Water
Management Model (XP-SWMM) is one of the hydrology software that provides display and
illustration on what will happen when water flows or catastrophic events hit in one catchment or
study area. In order to investigate actual conditions to storm water system and floodplain, this
software combines 1D calculation of downstream and upstream flow with 2D overland flow. This
paper aims to develop a flood plain simulation for Langat River Basin area using the XP-SWMM
software.
Keywords: Flood, Mitigation, Simulation, XP SWMM, Langat River.
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Abstract
The Purpose Of This Research Is To Develop The Residential Flood Information Map Using
Geographical Information System (Gis) In Selangor State. The Existing Literature And Issues
Related With Residential Properties Towards Flooding Were Identified And Used To Inform
The Floods Mapping. The Review Approach Was Based On Related Literature Contributing
Floods Information Map" And "Geographical
To Identify Themes As "Residential
Information System". Integration Of Data From Napic And Jupem Using Unique Parcel
Identifier (Upi) For Respective Land Parcel. An Extensive Review Of Previous Studies In
Flood Information Map Of Property For Different Floods Disaster Studies Considered To Be
Main Restrictive Factor Resulting In Lack Of Empirical Studies In This Field. Practitioners
And Researchers Will Find This Study Is Useful In Developing An Improved Understanding
Of The Development Of Property Information Map Need To Be Considered In Valuing A
Residential Property With The Effect Of Flooding. The Conceptual Finding Is Important
Outcome Of The Research Which Will Encourage Further Research In This Area Of Study.
Keywords: Floods, Geographical Information System (Gis), Information Map, Residential Property,
Unique Parcel Identifier (Upi)
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ABSTRACT
To fully understand the resilience of a water supply system to drought, it is important to account
for the similarities and differences between groundwater and surface water resources, and the
operational practices of the system. A generic approach is proposed to maximise the potential
benefits of a Conjunctive-Use system, by optimizing Reservoir Control Curves which drive
operational practices. An application to a supply system in England demonstrates that whilst
balancing operational and energy-use considerations, optimised curves are transgressed less
frequently, thus the frequency of water restrictions is reduced, and resilience of the system is
greater than previously understood.
Keywords: Drought, conjunctive-use, system analysis, reservoir management, groundwater,
England
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ABSTRACT
The Langat river in Selangor (Malaysia) forms the water resource system that supplies around 1.2
million people in the catchment. The river is also used for other purposes, including recreation,
fishing and irrigation, meaning that this limited resource must be carefully managed. Lembaga
Urus Air Selangor (LUAS) is the Malaysian government agency responsible for water resources
management of the catchment, their main challenge being to balance an increase in water
demand, whilst trying to manage the catchment's environmental state. Historically, a manual
decision-making process did not provide LUAS with the efficiency and accuracy that is required in
a catchment where sustainability is key and water resources are not always abundant. The
operational Decision Support System (DSS) for sustainable water resources management of the
Sungai Langat catchment is a non-structural tool being developed to support LUAS in optimising
the reservoir releases and water abstractions in the catchment; it is known as LUAS Intelligent
Support System (LiSS). This paper describes the approach developed to support LUAS meet their
water management objectives, in a manner that can be used in real-time, and which can be
transferred to other catchments in future.
Keywords: Water resource management, operational systems, forecasting, Langat river.
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Abstract
Demand on water resources has been rapidly increasing and the issue of supplying adequate
water to meet societal needs is one of the most significant challenges faced by researchers.
Therefore, there is a need to utilise the limited amount of water resources available in a more
efficient way. The main aim of this study was to conduct a pilot study to identify the performance of
rainwater harvesting and groundwater systems for indoor and outdoor uses. The system was
installed at Universiti Tun Hussein Onn Malaysia, Batu Pahat, Johor. In the current study, the daily
water demand was 0.59 m3, which gave the total monthly volume approximately from 16.5 m3 to
18.3 m3. During the study period from December 2016 to May 2017, the harvested rainwater in
March and April supplied more water compared to the rest of the months due to the rainy months
with 11.5 m3 and 11 m3, respectively. To meet the water demand, the monthly volume of
groundwater required ranged from 6.2 m3to 12.3 m3. From the constant pumping test conducted,
it showed that the pump was capable to extract groundwater supply approximately 50.7 m3 of
groundwater per month. Overall, it can be concluded that dual rainwater and groundwater systems
will contribute to a sustainability and environmental friendly method for restoring and conserving
the natural water resources.
Keywords: Conservation; groundwater; rainwater harvesting system; sustainable.
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PHYSICAL TSUNAMI MODELLING - A REVIEW OF LABORATORY
TSUNAMI WAVE GENERATION MECHANISM
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Abstract
The destructive nature of tsunami is evident from the 2004 and 2011 events which spurred
worldwide research focus on the natural disaster. The complicated mufti-phase flow structures of
a tsunami in the near-shore region when occurring in conjunction with debris flow, sediment
transport and complex turbulence present further challenges to the validity of numerical
modeling, which can be restrictive and if not, the computational cost prohibitive. This argues in
favour of conventional physical-based experimentation, typically carried out in a ID flume or a
2D wave basin to collect related laboratory-scale data on the propagation and transformation of
tsunami-type waves, run-up, and their impact on shoreline features and coastal structures.
However, the magnitude, relative peak, and shape of the overall time-history of the wave profile
observed shows variation dependent on the wave generating method. In addition, experimental
validation of most studies focused mainly on the agreement with theoretical wave profiles.
However, when scaled properly for nonlinearity and dispersion, these laboratory-scale waves are
much too short and too steep compared to real tsunami waves observation. Researchers have
thus argued in favour and against the possibility of accurately reproducing the effects of longperiod tsunami wave in the constraint of finite space using conventional approaches. This paper
reviews the merits and demerits of techniques employed in laboratory tsunami wave generation,
including landslide, bed displacement, dam-break, piston-paddle wave maker, volume-controlled
pneumatic wave maker, etc. and the state-of-the-art in replicating tsunami wave in the
laboratory.
Keywords: tsunami, wave profile, wave generation mechanism

ý

rr.

113

4t' lntemational

Conference on

WATERRESOURCES
(KM -2018)

10: 95
FEASIBLITY STUDY OF RAINWATER HARVESTING FOR A CAMPUS
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Abstract
Recently, issue regarding water scarcity has raise a lot of alarming signals all around the globe
and the Country likes Malaysia comes as no exception. However, the Country is blessed with a
tropical climate which comes with rainfall all year long. Rainwater harvesting system (RWHS) can
be the answer to provide solution to the water shortage issue happening. This study provides a
feasibility analysis regarding reliability of using a RWHS to supply water for demand of toilet
flushing and garden watering purposes, with reference to the study area of a student
accommodation facility in the University of Nottingham Malaysia (UNM), which located in
township of Semenyih, at the state Selangor, Malaysia. The daily rainfall data is collected for a
station located 5 km from the study area. Three different models were used in this analysis, which
are based on monthly and daily water balance stimulation of rainwater storage tank. The monthly
analysis is based on mass balance approach, while the daily analysis used the yield before
algorithms to define the tank release rule based on
spillage (YBS) and yield after spillage
different sizes of storage tank (i.e. 3mýYAS)
5m3, 7m3, and 10m). The performance of the various
,
storage tanks is presented and shown significant water savings and reliability. The monthly
analysis of the RWHS shows promising results of collectable water on the demand, in which the
average reliability is higher than 50%. Also, the daily water balance stimulationverified the results
from the monthly analysis. Economical aspects can play a major factor into consideration when it
comes to implementation of RWHS, therefore a cost analysis was performed to further highlight
their advantages. The results from this analysis shows that the best storage size for the combine
demand of toilet flushing and garden watering or toilet flushing demand alone is 10m3, while for
garden watering showing a promising result in reliability section but is not ideal in terms of
costing. Based on the findings, the proposed implementation of RWHS in the UNM is viable and
reliable not only environmentally beneficial but also economically.
Keywords: Rainwater harvesting system, yield before spillage algorithm, yield after spillage
algorithms.
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NUMERICAL SIMULATION OF GROUNDWATER FLOW IN SHENDI SUBBASIN, SUDAN
Adil Balla Elkrail' Amin Dafaalla2 and Mohammed Adlan3
,
'Faculty of Petroleum and Minerals, Al Neelain University, Khartoum
-Sudan. P. 0. Box: 12702,
Cod. 11121, Fax :00249-183-771154,
E-mail: adilmagboul321@yahoo. com or, adilmagboul321@gmail. com
2Faculty of Science, Nahr Anneel University, Sudan.
E-mail:aminwater33@gmail. com
3Faculty of Petroleum and Minerals, Al Neelain University, Khartoum
-Sudan. Email:mohammedadlan35@gmail. com

ABSTRACT
This study investigated the groundwater regime in porous medium of Shendi sub-basin. The main
objective of this study is to evaluate quantitatively the groundwater flow regime based on
determination of the aquifer characteristics, groundwater flow dynamic, groundwater balance and
storage capacity of the aquifer, using groundwater model techniques. A three dimensional
numerical model was developed for two aquifer system to simulate groundwater flow through
variably saturated porous medium. Visual MODFLOW, Geographical Information System (GIS),
Aquifer Test techniques were used for model conceptualization, data processing and obtained
results manipulation. Model simulation was optimized by using a trial and error method.
Acceptable model calibration was obtained with root mean square error (RMS) of 0.313 m and
absolute residual mean (ARM) of 0.124 m, normalized root mean square (3NRMS%)of 0.6 % and
mass balance discrepancy of 0.01% with water reserve of 14.36 m /d after all prevailing
abstraction activities. The general groundwater flow direction, as depicted from model results, is
towards east and northeast with a cone of depression at the center of the area, which attributed to
heavy abstraction for agricultural activities. The annual groundwater supply from well fields in both
aquifer was estimated to be 37x106 m3. Aquifers storage capacities of covering area of 8325 km2
were calculated to be 60x 106 m3 and 63x 106 m3 for upper and lower aquifer respectively. The
sensitivity analyses reflected that the model was more sensitive to hydraulic conductivity and least
sensitive to specific storage. The model was validatedafter sufficient testing had been performed
to ensure anacceptable level of predictive accuracy.
Keywords: Groundwater modeling, Simulation, aquifers, visual MODFLOW, hydrogeological
parameters, specific coefficient, water budge
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Abstract
In the effort to reduce water consumption for residential college in Universiti Kebangsaan Malaysia
(UKM), the water consumption patterns of the students and staff have to be understood. These
studies analyses water consumption data by elicit the reading from the main water meter of each
residential college. Besides, a questionnaire survey has also been conducted to estimate the
water consumption behavior among the students and staff in residential college. The study found
that the average water consumption per students in colleges ranged above 200 litres per day. This
consumption rate was much higher than the WHO's recommended level which is 165 litres per
day. The high water consumption could be related to irrational use of water among the students
and staff as well as water loss due to leakage. Questionnaire survey shows that students spent
much water on showering, which could be attributed to the less water friendly high flow
showerhead installed in the bathroom. To detect the water loss in a water network, the reading of
water meter during minimum night flow (MNF) time was taken between 1 am to 5 am. From the
study, it could be seen that most of the residential college recorded high MNF level (more than
0.97 litres per second), which indicates the presence of leakage within the water network in the
college. The findings from this study indicated that the water consumption in UKM can be reduced
by minimizing the loss of non-revenue water and educating the people to use water moderately. If
the water consumption is to be reduced to acceptable range as recommended by WHO, about RM
200,000 can be saved annually. In addition, elimination of water leakage in the piping system can
help to save up RM 300,000 per year. These figures show the importance of saving the water
resources in UKM that will strengthen the UKM to the threat of water crisis and save the expense
on water bill.
Keywords: Water meter, water consumption, minimum night flow, data analysis
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IDENTIFYING THE ECONOMIC ATTRIBUTES FACTORS IN DETERMINING
THE IMPACT OF FLOOD TOWARDS RESIDENTIAL PROPERTY VALUATION
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Abstract
The purpose of this research is to identifying the economic attributes factors in residential
property valuation towards floods disaster. The existing literature and issues related with
economic of valuation towards flooding were Identified and used to inform the conceptual
factors. The review approach was based on related literature contributing to Identify themes
as "floods disaster" and "property value". An extensive review of previous studies in
economic valuation of property for different floods disaster studies considered to be main
restrictive factor resulting in lack of empirical studies in this field. Practitioners and
researchers will find this study Is useful in developing an Improved understanding of the
factors needs to be considered in valuing a residential property with the effect of flooding.
The conceptual finding is Important outcome of the research which will encourage further
research in this area of study.
Keywords: Economic Attributes Factors, Floods, Property value, and Residential property
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RIVER OF LIFE (ROL): OVERVIEW, CHALLENGES, LESSON LEARNED AND
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Abstract
The River of Life (ROL) is a government initiative project in the Greater Kuala Lumpur/ Klang
Valley. It aims to transform Sg Klang and Sg Gombak into a vibrant and liveable waterfront with
high economic value. Department of Irrigation and Drainage (DID) was entrusted to lead the river
cleaning component with the aim to clean and improve the river water quality from its current
Class III - V to Class IIB (suitable for body contact recreational usage). Towards this goal, DID
was given the task to lead twenty-eight (28) government agencies and departments across four
ministries and three municipalities. River cleaning works is conducted along 110km river stretch
within Klang River Basin. Thirteen (13) key initiatives was formulated, composed by both structural
and non-structural measures, which later need to be maintained and operated in ensuring
successful delivery of River of Life project and the achievement of its objective. This paper explore
the overview River of Life project, challenges, lesson learned and way forward to ensure the goal
is achieved and can be sustained beyond 2020.
Keywords: River of Life Project, Sg. Klang, river cleaning, water pollution.

U
.

,.. ý
ýý.

4"' International Conference on

WATER RESOURCES
(ICWR-2018)

10: 17
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Abstract
Department of Irrigation and Drainage Malaysia (DID) aspires to be a nation leading organisation
for water resources engineering and management expertise. This aspiration will be achieved
through the stated mission of the department to provide engineering expertise services and water
resources management which includes river management, coastal, flood and drought
management as well as irrigation and drainage infrastructures / facilities. This paper emphasizes
on the role of Human Capital Development Division in DID through building organisational
capabilities to deliver the department's mission. To achieve its organisational goal, DID wants to
focus on driving operational efficiency by ensuring that DID has the right talents with proper
training and experiences as technical manager and specialists in multi-disciplinary engineering
fields. To manage this challenge, DID will emphasise on human development by creating strategic
competencies that empowers the organisation and developing a system to manage its workforce
systematically and strategically through implementation of competency-based human resource
management (CBHRM). To implement this system, the lists of selected competencies including
behavioral, generic, technical, functional, information and communications technology (ICT) and
language clusters are applied in the competency framework of Public Services Department. This
is to ensure the uniformity and consistency in the application of competency related information
within the Malaysian public service. All these technical competencies could be used by the
department and institution of higher learning as a reference in the teaching and training of
professional in the field of water management and engineering. The developed competency model
reflects the spirit of DID to be the center of excellence for water resources and infrastructure
development by harnessing creative and innovative human capital with state-of-the-art technology.
Keywords: Water Resources, Multi-disciplinary Expertise, Competency-based Human Resource
Management (CBHRM), Competency Model, Strategic Technical Competencies

41 International Conference on

WATERRESOURCES
(ICWR-2018)

ENSURING SAFETY OF WATER INFRASTRUCTURE TO ENHANCE WATER
SECURITY THROUGH IWRM APPROACH: EXPERIENCE IN DAM SAFETY
MANAGEMENT STUDIES AND PROGRAMS.
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Abstract
Dam are classified based on the type and material of construction as embankment, gravity arch
and buttress. Dams, by their very nature, create risks. Although these risks may be minimal, they
can increase substantially without proper maintenance. Many minor signs which can be
symptomatic of larger problems may go unnoticed for a variety of reasons. In Malaysia dams are
owned by several agencies. There are currently 106 dams constructed in Malaysia for various
purposes namely water supply, irrigation, flood mitigation, hydropower generation and recreation.
The responsibility for the safety is placed on relevant dam owners whether they are agencies of
State or Federal Government or private companies appointed by the dam owner. The absence of
proper best management practices on dam safety may increase the risk of dam failures which
cause loss of life, properties, economic and environmental damage. Due to the fact that such task
involved expenditure, it is that the private company or the Government agencies may neglect
maintenance, surveillance and restoration works by reason of inadequate or lack of allocations.
Dam safety aspect is very important. Therefore, it is important to put in place a comprehensive
and systematized policies and acts relating to dam safety considering that dam safety has not
been given appropriate care and attention by some dam operator/owner on the basis of lack of
financial allocation. Every dam must be routinely, systematically and continuously maintained and
put under surveillance. These measures are very important to ensure that dam will be able to
operate very well besides enhancing its safety level. Dam operator/owner should know how to
priorities the effort and resources necessary to maintain an acceptable standard of dam safety.
The consequences of catastrophic dam failure are enormous, if maintenance activities are not
given due attention from the beginning of the operation. Should the dam burst, it will cause loss of
lives and property, damages to crops and destroy the economy of the people affected. Hence,
there is an urgent need to improve the dam safety management practices in the country to bring it
into line with good international practices so that the risks of dam failure can be controlled to a
level that is as low as is reasonably practical. The government of Malaysia via Ministry of Natural
Resources and Environment (NRE) has produce the Dam Safety Management Guidelines
(MyDAMS) in 2017 as a national guidelines aimed to serve as a source of information and to
provide guidance pertaining to the latest dam safety best management practices (BMPs) for
entities involve in local dam industry. The protection of dam and it appurtenances structure from
risks, threats, impacts, hazards, or disasters through measures that ensure the use, protection
and conservation of water resources can ensure its sustainability, so that its function and
availability as well as human and environmental dependence is not hampered.
Keywords: Embankment, Appurtenances Structure, Dam Failure, Dam Safety Management, Dam
Operation and Maintenance, Dam Surveillance, Emergency Action Plan, Dam operator
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