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…….understanding the issues, impacts 
and consequences …… 

water excesses, water shortages, 
water pollution 

“water” AND “climate change” 
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 60% of the annual 
rainfall occurs in 
November  to 
January period 

 Riverine and 
coastal areas 
experience  
widespread  
flooding 

 9% of the country 
is flood-prone 

….water excesses… 

Flooding in 
Kajang (2 
Dec 2011) 

Flooding in 
Kuala 
Lumpur 
(7 March 
2012 -
235mm) 

Flooding in 
Hulu 
Langat 
(7 March 
2012) 
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 The seasonal distribution 
and spatial variation of 
rainfall have resulted in 
several regions of the 
country facing water stress-
related problems 

 This is particularly severe in 
the smaller states and those 
that have been extensively 
deforested, such as Melaka, 
Perlis, and Pulau Pinang 

 Extended periods of 
droughts cause water supply 
to fall short of water demand 
in states supporting large-
scale irrigation for rice 
cultivation such as Perlis and 
Kedah 

 

….water shortages…. 

MELAKA 

P PINANG 

PERLIS 

JOHOR 

N9 

PAHANG 

KELANTAN 

TERENGGANU 

KEDAH 

PERAK 

SELANGOR 

KUALA LUMPUR 



6 Oct 2012 

12 Nov 2012 

3 Dec 2012 



12 Oct 2012 

12 Oct 2012 
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 Rivers and waterways - 
point and non- point 
sources of pollution 

 Wastes dumped in the 
Klang Valley into rivers 
- 60 tons/day 

 90 lakes and reservoirs 
are ‘entropic’ as a 
result of nitrates and 
phosphates (from 
fertilisers and 
pesticides) 

….water pollution.. 
Polluters 

 Cities/industries 

 Agricultural/live
stock activities 

 Land clearance 

Impacts on: 

 water supply 
services  

 human health 

 aquatic 
ecosystems 
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Sungai Langat  

Source: SWAN 

Earthworks, Land Clearing and Sand Mining 

(18 Feb 2012) 

(27 May 2012) 
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19Bm3 

3.1Bm3 

3.3Bm3 

9.5Bm3 

1.18m3 

0.42Bm3 

1.0Bm3 

22.7Bm3 

future runoff volumes of  selected 
drainage system   

13.7Bm3 
3.5Bm3 

2.4Bm3 

6.8Bm3 

1.7Bm3 

0.54Bm3 

1.5Bm3 

40-y runoff volumes of  selected 
drainage system   

15.9Bm3 

….water & climate change… 
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Current River Research 



• Rivers provide 97% of all the water used in 
Malaysia 

• Important functions to people: 
– Flora and Fauna 

– Recreation 

– Transportation 

– Source of food and income 

– Religion  

 



 Climate change  

 Urbanization 

 Floodplain management 

 Increase of water demand 

 

 



1. Urban Stormwater Drainage System Study 
(Kota Damansara, Selangor) 

2. Flood Hazard Map for Sg. Johor  
3. Segamat River Flood Modelling Using 

Infoworks RS 
4. Real Time Flood Forecasting for Sg         
     Melaka, Langkawi using infoworks   
     Floodworks 
5. Flood Hazard Mapping Using Two-

Dimensional River Modelling for Sungai 
Muar, Johor 
 
 
 



Catchment area =1960 km2 
River length  = 120km 

Pokok Berembang 

Kelip-kelip 

R&D by NAHRIM  



1. Provide useful information to the relevant 
agencies in terms of managing the quantity 
and quality of river in Malaysia.  

2. Supported the strategies towards IRBM & 
IWRM through R & D 

 

 

 



INNOVATION OF HYDRAULIC PRODUCT 

SMART DRAINAGE TRAP (SMADRAT) 

• An innovation product of NAHRIM,  

SMADRAT  designed as a device separator  

capable of trapping rubbish, sediment and oil 

& grease 

• Installed (in line) for urban drainage system 

• Provided with emergency spillway 

• Allows infiltration and recharging 

groundwater   

• Can be easily maintained 

• Strong, durable and has a long life span 

• Cost effective 
 

BRITISH INVENTION SHOW 2012, 
LONDON  

 
 
 
 
 
 
 
 
Double Gold for Innovation in 
Environmental Engineering 

 
 
 
 
 
 
 
 
Gold Medal for Excellent in Industrial 
Category 
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Current Coastal Research 



In 2010, NAHRIM carried out “The Study of the 
Impact of Climate Change on Sea Level Rise on 
Malaysia Coastlines” 
 

 To produce a few projections of SLR for 21st century 
(2010 to 2100) 
 Using: tide gauge data (25 years); satellite altimetry data 

(17 years); and GCM Projections. 

 
 Methodology 
 Linear Trend Analysis on: tide gauge data and satellite 

altimetry data.  

 
 Assimilation of mean projection of SLR with: 
 49 simulations of 7 AOGCM models  
 at satellite altimetry locations along Malaysian coastlines  

 
 



National Hydraulics Research Institute Of Malaysia (NAHRIM) 

Malaysia Global 

Tide gauge 0.2 – 4.4   1.2 – 2.2 * 

Satellite Altimetry 2.73 – 7.0 2.4 - 3.8 * 

Sea Level Rise 
(m) 

Note 

Projection 2100 
(Peninsular 
Malaysia) 
 

0.25m – 0.52m 
 

Maximum Sea Level Rise – north-west and north-east 
Peninsular Malaysia (Kedah & Kelantan)  
 

Projection 2100 
(Sabah & 
Sarawak) 
 

0.43m – 1.06m 
 

1. Maximum Sea Level Rise –north & east coast of  Sabah. 
 

2. Inundation at low lying and river mouth area in 
southwest Sarawak (Meradong, located between Batang 
Igan & Batang Rajang). 
 

3. Inundation at low lying and rivermouth area in Sabah  
(Tawau, Semporna, Lahad Datu, Sandakan & Kudat). 

 

Projection on Sea Level Rise at 2100 

Sea Level Rise Rate (mm/y) 

* IPCC (AR4 
2007) 

Study Results  
Source: NAHRIM 2010 



 

Kuala 
Terengganu 

Kuching 

Kuala 
Kedah 

Kota 
Kinabalu 



INUNDATION MAP FOR KUALA TERENGANU  

NOTE: 1 : Jalan Masjid , 2 : Jalan T9 (Kg. Kota), 3 : Jalan Kuala Hiliran (Losong), 4 : Jalan Tengku 
Mizan  
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Current Groundwater 

Research 



 Change in diffuse recharge due to change 
in rainfall 

 Change in diffuse recharge due to land 
use change.   

 In other areas, afforestation has reduced 
recharge leading to declining groundwater 
levels 

 Change in river recharge due to change in 
river stage 

 Temperature and CO2 may affect 
evapotranspiration > portion of rainfall 
that infiltrates  

 Non climate factors: land use changes, 
population growth, poor management 
 



• Increase in demand for extraction 
• Due to changes in river stage 

 
• Due to change in 

recharge 
• Due to change in 

extraction 
• Due to sea level rise 

- lead to water 
intrusion 

 

C.  Change in 
Storage 



1. Bank Infiltration:  A Case Study For 
Alluvial River Bank 

2. Study on the Effectiveness Of Managed 
Aquifer Recharge (MAR) Technique for the 
Groundwater Resources Management in 
Pulau Tioman 



ADVANTAGES: 

 Turbidity Control 

 Organic Contaminant Reduction 

 Reduction in Sludge  

 Microorganism Removal 

 Reduction of Water Treatment Costs  

Through Three Different Processes:  

i.e. Physical, chemical and biological 

 

LIMITATIONS: 

• Formation of Organic Mat:  Organic mat is usually developed at 
the river/aquifer interface. 

 When the river floods this organic mat may be washed away and 
the performance of the BI decreases 

• Riverbed Clogging: presence of suspended solids or organic 
matter can create layers that reduce or eliminate the 
permeability of the riverbed, causing reductions in the water 
yield.  



Schematic diagram of bank 
infiltration project in Jenderam 

Hilir, Selangor 

Bank Infiltration 



Langat 

Jeli 

Parameter Sungai 
Jeli 

Groundwater 

pH 6.47 5.54 

Turbidity 
(NTU) 

447 7.97 

Parameter Sungai Langat Groundwater 

pH 6.7 7.1 

Turbidity 
(NTU) 

328.0 14.0 

Conductivity 
µS/cm 

211 94 

N03 
(mg/l) 

9.1 1.12 

Total 
Coliform 

>2420 MPN/100ml <1 MPN/100ml 

E. coli 1414 MPN/100ml <1 MPN/100ml 



EVALUATION OF MANAGED AQUIFER RECHARGE 
(MAR) TECHNIQUE 
 
There are 3 possible option to implement MAR in 
this study 
 Option 1: Construction of Sub-surface dam 
 
 
 
 
 
 Option 2: Construction of horizontal well with 
collector well 
 
 
 
      
      

SUBSURFACE DAM

P

PERMEABLE LAYER

IMPERMEABLE LAYER





 Eutrophication  

 Pollution 

 Sedimentation 



 Desk-study in 2004-
2005 
◦ 90 major lakes 

 Trophic State study 
in 2012 
◦ 15 major lakes 

 

 

 

Medium (Mesotrophic) 

Bad (Eutrophic) 

Medium 
38% 

Bad 
62% 

Overall 

(90 Lakes) 

55 lakes 

35 lake 



algal bloom 



macrophyte bloom 



• Development of Nutrient Response Model for 
Lakes 
 Lake Chini 

 

[DO]  



 Rehabilitation of Lake Chini  
◦ Action Plan for Water Quality Improvement 

 Ecosystem studies of Lake Chini 

 Hydraulic and Ecosystem modelling of lake and river 

 Development of sustainable Catchment and Drainage 
Management Plan 

 



• The Strategic Plan for Lake and Reservoir 
Management which has been agreed by the National 
Water Resources Council; 

 
• NAHRIM as a Centre for Lake Research 

• ASM/NAHRIM facilitated completion 8 Lake 
Briefs in 2009/2010 

• Embarking on a 5-year programme to 
facilitate the  completion of  93  Lake Briefs. 

• Developing National Lake Inventory /  Lake 
Database 

• Embarking on various research including 
developing ecosystem models for lakes 

• Development of Detail Action Plan for 
Integrated Lake Basin Management. 

 

Management of Lakes/Reservoir Basins 
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Current Climate Change and 

Adaptation Research 
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 2006 - Downscaling Canadian 
GCM1  (~ 410km resolution), to 
fine spatial resolution (~9km) 

 
 Extention study: 

 3 GCMs – MPI-ECHAM5, CCSM3 
and MRI-CGCM2.3.2 

 15 scenarios – SRES A1B (5), 
B1 (5), A2 (1) and A1Fi (1) 

 Downscaling GCMs (~150-
310km) to watershed scale 
spatial resolution of 6km 

 Hourly time interval resolution 

 Study period – 18 months ( Sept. 
2012 – Feb. 2014)  

…revisit climate change modeling and 
projection for Peninsular Malaysia….. 

18km x 18km 

6km x 6km 
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LCD Console & keyboard 

STORAGE & backup 
controller, LIBRARY, 

STORAGE array & 16x 
blade in enclosed chassis 

Server, battery & UPS  

BATTERY 

UPS 

16X 
BLADE 
SERVER 

LCD  
CONSOLE 

HIGH PERFORMANCE COMPUTING (HPC) SYSTEM  

…..would be able to runs dynamic downscaling 
processes about 20 years simulation per day….. 

……targeted output: road map and 
master plan for climate change 
adaptation measures… 
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SG. KELANTAN 

SG. 
DUNGUN -
KEMAMAN 

SG. 
JOHOR-
MERSING 

1-day Maximum 
Precipitation (mm) 

1-day maximum precipitation map 
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GREATEST 
RECORDED MAX. 1-

DAY RAIN  

100-YEAR 1-DAY 
DESIGN RAINFALL 

P. PINANG, KEDAH & PERLIS REGION 

5402001 Klinik Bt. 
Bendera 
500mm - 8 Nov 2003 

2025 2031 
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….develop engineering methodology 
and design standards… 
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…..common questions in water resources 
engineering ……. 

Redang Island 

Tanjung Piai Mangrove 

Bekok Dam 

Related issues due to the frequencies of hydrologic and 
precipitation phenomena:  

 How high should a bund be, and what is the risk 
to those living behind it? 

 How to characterize and identify a 100-year 
floodplain? 

 How to manage a reservoir to accommodate 
uncertain runoff? 

 How much storage in a reservoir should be allocated 
to irrigation versus other competing future needs? 

 How safe is the structure under extreme flood 
conditions? 

 How to size the spillway for a rare flood? 

 What criteria should be used to “recertify” flood 
mitigation structures where the flow frequencies have 
changed or are in the process of changing? 

 How should our procedures on life-cycle 
infrastructure management and performance 
accommodate our evolving understanding of 
climate change? 

 What flood/drought frequency distribution should be 
used in a particular analysis to accommodate climate 
uncertainty? 



…..hydroclimate data transformation into 
hydrologic & hydraulic design… 

810920:123001 8701 9001 9301 9601 9901 0201 YYYMM

A
A

A site 5229436 SG. NERUS at KG. BUKIT,TERENGGANU   Stage m

Start  Time: 
Finish Time: 

Lower Value: 
Upper Value: 

 810920  123001
1040427  123700

        6.00
       16.00

Data units /pixel: Horizontal=5.00days Vertical=0.021mData units /pixel: Horizontal=5.00days Vertical=0.021m

710630:0800 8001 8601 9201 9801 YYMM
A A

A site 5328044 KG. SG. TONG at TERENGGANU   Rain mm/day (Total=94149)

Start  Time: 
Finish Time: 

Lower Value: 
Upper Value: 

 710630  080000
1050131  090000

         0.0
       410.0

Data units /pixel: Horizontal=8.0days Vertical=0.84mmData units /pixel: Horizontal=8.0days Vertical=0.84mm

HYDRO-
METEOROLOGY 

DATA 
HYDRAULIC 

STRUCTURES 

Kg 
Guntung 

Luar

Kg Che 
Salmah

Bdr 
Permaisuri

Kg 
Seladang

Kg K 
Guntung 

Sg Tarum 
[7.97km]

Sg Setiu 
[5.48km]

Sg Setiu 
[8.6km]

Sg Tarum 
[8.7km]

Sg Setiu 
[11.11km]

Sg Tarum 
9.5km]

Sg Setiu 
[4.34km]

Sg Setiu 
[9.48km]

Sg Lirim 
[13.16km]

Sg Lirim 
[8.70km]

Sg Setiu 
[14.55km]

Sg Ima Putih  
[12.38km]

Sg Pelung 
[9.3km]

Sg Pancur 
Merah 
[10.40km]

Sg Cakah Dua 
[11.00km]

Sg Guntung 
[13.86km

WATERSHED – 
“MEDIUM - 
SYSTEM” 

HYDROLOGY 
MODELING 

HYDRAULIC 
MODELING 



48  

SCIENTIFIC ENGINEERING 
SOCIO 

ECONOMY 
POLICY 

IMPLEMENT
ATION 

PATHWAY OF KNOWLEDGE DEVELOPMENT 

R&D Capacity  

Practices 
Development 

Cost-benefit & 
policy 
assessment 

Monitoring 

……Summary…… 
 Pathway to bridge the gap between scientific knowledge into 

engineering knowledge and practices is developed 

 Methodology to mainstreaming climate change adaptation in 
water sector in order to cushion the impacts of climate and 
non-climate forcing is established 
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Thank You 


