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Water Security

is defined as the capacity of a 
population to safeguard 

sustainable access to adequate 
quantities of acceptable 

quality water for sustaining 
livelihoods, human well-being, 

and socio-economic 
development, for ensuring 

protection against water-borne 
pollution and water-related 
disasters, and for preserving 

ecosystems….

(UN-Water, 2013)



BARRIERS & CHALLENGES
Malaysia as a developing nation are facing 
numerous issues & challenges to build a water 
secure nation

Weak & 
Non-

Uniform 
State Laws

Poor 
Enforcement 
in handling 
pollution

Poor 
Knowledge 
& Skills in 

water 
management

Water not 
the top 

priority in 
development

Non 
integrative 

management

& planning 
of resources

High Agriculture 
Water Usage
(56% of total 
Demand) 

Low Irrigation 
Efficiencies

(40% – 70%)

High Litre Per Capita 
Water Usage

(210 lpd) 

Frequent Water Cuts 
Scheduled (200/year) & 
Unscheduled 
(4,500/year)

Climate Change Effect
(+/- 600mm in 40 years) 

River Pollution
(11% of monitored 

river is polluted) 

High Non 
Revenue Water

(35.3%) 

Low 
Water Tariff

(RM0.22 per 20 m3) 

Imbalance development 
(Land-use is higher 

priority than water)

High Maintenance Cost
(Cost of water treatment & 
river cleaning) 

No Water Policy 
Commitments by 

waste management 

agencies & local 
government



IRBM : How we can work together?

Ensure Adequate 
Water

• Identify and quantify 
water needs and 
water demand

Ensure Clean Water

• Identify and quantify 
water quality & 
pollutants

Reduce Flood Risk

• Identify potential 
flood hazard areas

Enhance 
Environmental 
Conservation

• Identify sensitive 
and pristine area

BasinStudy IssuesIdentify PolicyDevelop StrategiesFormulate ActionsRefine



Irrigation

Drainage

Dam Operation

Recreation

Flood 
Management

Conservation and 
Rehabilitation

Navigation

River Corridor 
Development

Water Quality

Identify Issues

Develop 
Policies

Formulate 
Strategies

Refine Actions

IRBM as a masterplan

to



IRBM as a Masterplan to refine Action

Ensure Adequate 
Water

• Identify and quantify 
water needs and 
water demand

Ensure Clean Water

• Identify and quantify 
water quality & 
pollutants

Reduce Flood Risk

• Identify potential 
flood hazard areas

Enhance 
Environmental 
Conservation

• Identify sensitive 
and pristine area, 
issues, etc

Develop management instrument 

Develop management instrument 

Refining flood hazard maps

Implementation of flood mitigation 
programs

River carrying capacity 
(Total Maximum Daily Load)

Design

Works

SOP Dams : Environmental Flow

Water resources infrastructure development



ENABLERS FOR WATER RESOURCES

State Water 
Authority 
handling human 
intervention by 
enforcement 
and IWRM 
adaptation 

DID conduct IRBM 
studies by basin 
to major river 
basins in the 
country

12 studies ready, 
25 studies to be 
completed by 2020

Mainstream 
TMDL (Total 
Maximum Daily 
Load) in 
rehabilitating, 
enhancing and 
preserving river

Water Resources 
Act (RUU), a 
holistic water law 
to implement 
IWRM & IRBM 
approaches

NAWABS & 
NAFFWS (PRAB)
are management 
tools in water 
resources 
management

Integrated National 
Water Policy to 
sync and guide all 
Federal & State
Government

Water-Food-Energy Nexus
is the key enabler for
water security to allow
integrative management
and planning of the future
resources

Competency gap filling and
capacity building to
perform job related task
through Competency-
Based Human Resource
Management (CBHRM)



The amount of water entering and leaving a 
control space during a specific time period

WATER BALANCE

Nile River, Egypt
(3,254,555 km2)

Established Water Balance Model

Tarim River, China
(557,000 km2)

Murrumbidgee, Australia
(84,000 km2)

https://www.abc.net.au/news/2010-03-03/the-murrumbidgee-river-on-canberras-fringe-flows/2289910
https://www.pinterest.com/pin/88735055132258949/

widely used to analyze the complex water 
resources systems and to examine supply and 
demand management strategies. (Ex. Indus 
River, Pakistan)

 Updated information  of Water Availability
 Current & Projected Water Demand
 Water Transfer Option (Inter basin & Intra basin)
 Water Storing & Allocation
 Integration of surface water & groundwater

Benefits of Water Balance Modelling

Water evaluation and planning system 
(WEAP) model 

Balance of supply and demand in a domain 
(river basin; territory)

WATER BALANCE MANAGEMENT



Predict imminent drought 2 months in advance

Issue warning 14 days in advance

Identify sectors to be given priority 

when water is scarce

Identify location to source water 

to supplement the supply

Prepare for a water shortage emergency



Center
for Water Prediction

“Towards a water ready nation”

DemandAvailability

Water Accounting
All water entry and exit/loss within 

the river basin

Volume and river 
stage (m) at all key 

demand points

All demands from 
various users 

Decision on how water is allocated 
base on demand & priorities

Determine water quality 
threshold limits, TMDL and 

environmental flow compliance

Perform audit on all water 
resources inflow, effective 

rainfall and losses to the sea

Calculate Water 
Resource Index (WRI)

Forecast dam inflows and 
decide timing and amount 

of water to release

Decision on who gets the water first 
base on demand & availabilities

TOURISMIRRIGATION

POTABLE LIVESTOCK FISHERIES

NON-PADDY

30%

35%

12%

8%

15%

Potable

Irrigation

Crops
Tourism

Livestock

TOTAL WATER 
RESOURCES

EFFECTIVE
RAINFALL

LOSSES TO 
THE SEA

<0.4 
(Water Resources Crisis)

STORAGE 
PONDS

GROUND
WATER

INTERBASIN
TRANSFER

Water Prioritization Water Allocation Water Quality

Dam Release & StorageWR & Drought IndexWater Auditing



Water Resources Security and 
Sustainability

National Flood Forecasting and 
Warning Program (PRAB)

-Flood forecasting model for 3 major 
river basins

- To provide information of 
impending flood situation with lead 
time of more than 2 days warning.



CONCLUSION

IRBM lays the foundation for planning and development in a river basin; produces action

plans against various scenarios and guidelines

NAWABS is a decision making tool for balancing water demand against availability against

development and scarcity scenarios

PRAB is a decision making tool for forecasting or predicting floods

Policy lays the principles and laws cause behavioural change.

Management tools assist decision-making, accounting and prioritization-

• future water scenarios can be planned for;

• ability to forecast and anticipation of future threats leads to early response≈



Thank You

Water Resources & Hydrology Division, River Basin 
Management Division, Department of Irrigation 
and Drainage Malaysia


