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Mount Kinabalu Golf Club 
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Mount Kinabalu 
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 Fish Massage - Kg Luanti, Ranau 
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Tambunan @ Switzerland of The East 
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Island - Semporna 
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Bohey Dulang 
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BACKGROUND  
TOPOGRAPHY & CLIMATE 
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TOPOGRAPHY 
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CHALLENGES IN MANAGING 

FLOOD IN SABAH 
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RAINFALL  DISTRIBUTION 
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MAJOR FLOOD EVENTS SABAH 

• Flooding is a regular occurrence in Sabah and 
affects virtually every district .  

• The severity of flooding varies from year to year, 
and also from river basin to river basin.  

• Several major floods have been experienced in 
the last few decades & the most recent major 
floods are:- 

15 Jan 2014 -  Padas Catchment i.e. Tambunan-Keningau-
Tenom, Beaufort. 

26 Dis 2006 - Sabah was hit by one of the worst tropical storm 
known as Tropical Storm Greg 
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BEAUFORT TOWN 
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TENOM TOWN 
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Tambunan 
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Tropical Storm Greg.  
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• The big flood that hit majority of district in Sabah 
was basically a natural event where the river 
burst its banks and the floodplain was inundated 
as a result of exceptionally high and long periods 
of rainfall. While nature like storm and flood must 
take its course, men are in full control of their 
own actions. 

• In this regard, cognisance of impacts of 
developments and activities on drainage and 
flood behaviour must be taken whereas those are 
now inhibating in the floodplains must 
understand the risks that they are constantly 
subject to and learn how to live with them. 
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The main causes of flooding 

• increased runoff rates due to the urbanisation; 
• loss of flood storage – development in flood 

plains and drainage corridors 
• inadequate drainage systems 
• constriction at bridges 
• undersized culverts 
• siltation in waterway channels from 

indiscriminate land clearing operations 
• localised continuous heavy rainfall 
• tidal backwater effect 
• inadequate river capacity 
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Flood Protection Works 
• Some of the flood protection works that have 

been carried out in Sabah include structural and 
non-structural measures.  

• Structural measures include re-aligning or 
diversion of channels, and concretisation of 
channels. The non-structural flood protection 
measures involve installation of flood forecasting 
and warning systems and development control 
measures.  

• Flood protection work are carried mainly to 
alleviate or mitigate flooding by means of 
improvement of drainage in flood prone areas. 
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FLOOD MITIGATION STUDIES  

• Since 2006, a number of river basin 
studies/drainage master plan have been 
carried out for rivers where major flood 
problems exist. 

• To date, at least 9 studies have been 
completed 
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FLOOD MITIGATION STUDIES  

• 9 nine plans were completed, one of which 
already have detailed design, which also means 
that there are physical projects recommended by 
the study are available for implementation.  

• The State faced tough challenges to fund all 
projects that have been planned. The estimated 
total cost is RM1.765 billion.  

• This amount reflects the tremendous financial 
needs and far beyond the financial capacity of the 
Government . 
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DID needs RM1959 million to reduce 
flooding 

• This study involve 3 major Town – Kota 
Kinabalu, Tawau & Sandakan 

Total cost  

• Kota Kinabalu  - RM1,280 million 

• Sandakan – RM 64 Million 

• Tawau – RM580 million 
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FLOOD MITIGATION CASE STUDY – 
MOYOG 

 



Case Study 
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Master Plan Study for Moyog River Basin  
Flood Mitigation Project, Sabah 

09 Jun 2014 

Wedge Hong – Jurutera Saba Perunding 



Case Study  
Overview of the Presentation 

1. Description of the Moyog Floodplain 
2. Flooding in Moyog Floodplain 
3. Challenges of Flood Management 
4. Past and current practices of managing floods 
5. Moyog Master Plan 
6. Structural measures 
7. Flood hazard mapping 
8. Land Use control 
9. Development control 
10.Action Plan 

 
 



Two Common Types of Urban Flooding in Sabah 

Local Drainage Flooding 
• improve drainage 
• provide culverts 
• provide detention ponds 
• maintenance 

River Flooding 
• river enlargement or re-alignment 
• levee  
• flood dam 
• floodplain land use and development control 
• flood warning and evacuation 



Study Area: Moyog Catchment and Floodplain 

Sabah 

• Catchment: 
295 km2 

Moyog floodplain 
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Overview of Moyog Floodplain Settling on floodplain has enormous advantages…  
at the same times poses a lot of risk 



 Major Flood on 6 January 1999  

Donggongon today Donggongon on 6 January 1999 



 1999 Flood Extent 

FLOODPLAIN DEVELOPMENT GUIDELINES FOR  PENAMPANG AND PUTATAN DISTRICTS 

KKIA 

DBKK Lido 

Donggongon 

Kibabaig 

Kolopis 

Sugud 

Petagas 

Putatan 

• Flooding affected 150,000 pp 
• 1999 TFD: RM120 mil  
 

•  Flood Extent: 35.8 km2 



FLOODPLAIN DEVELOPMENT GUIDELINES FOR  PENAMPANG AND PUTATAN DISTRICTS 

   Moyog Floodplain 
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Overview of Moyog Floodplain 



FLOODPLAIN DEVELOPMENT GUIDELINES FOR  PENAMPANG AND PUTATAN DISTRICTS 
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Overview of Moyog Floodplain 



Flood Depth 
Hazard 

Flood Velocity 
Hazard 
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Animation of 100 yr flood of 
Sg. Moyog 



1999 flood level at Kg. Kibabaig 



1999 flood level at Kg.Kibabaig 



1999 flood level at Donggongon 
Penamapang  



1999 flood level at Putatan  



Challenges of Flood Management 

1. Rapid Urbanization: new developments and roads 

3. Climate change 

4. Balance between developments and flooding  

2. Floodplain and catchment degradation 



Practices in Managing Floods in Malaysia 

• Before 2000  
      Urban Drainage Design Standards and Procedures for 

Peninsular Malaysia by DID in 1975. 
- Rapid discharge 



Practices in Managing Floods in Malaysia 

• After 2000  
      Urban Stormwater Management Manual for Malaysia by DID 2000 

- On-site detention  



Practices in Managing Floods in Malaysia 
• Sabah 1998 
      Water Resources Enactment 1998 
      - Floodplain Management (land use and development control) 
      - NSW Australia Floodplain Development Manual 



Moyog Master Plan Study 

• The study was completed in August 2011 

• The study includes the following reports: 



Moyog Flood 
Management 
Master Plan 

Structural 
Measures 

Contingency 
Measures 

Planning 
Measures 

Moyog Master Plan Study   

10 structural measures 

13 planning measures 

6 contingency measures 
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S1 Kolopis Valley Flood Storage 

S2 Donggongon Levee Scheme 

S3 Monsoon Drain Floodgates and Kg. Kepayan Levee 

S4 Moyog Diversion Channel 

S5 Kibabaig Floodway and Floodgates 

S6 ‘Kurai Narrows’ River Improvement 

S7 Sg. Petagas Bridge Improvement 

S8 Sg. Petagas River Mouth Dredging 

S9 Lower Petagas Drainage Improvement 

S10 Sg. Putatan Bridge Improvement 

S11 Sg. Putatan Channel Improvements 

S12 Lower Putatan Drainage Improvement 

S13 Lowering/Removal of Kasigui Weir 

Moyog Master Plan Study 
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Moyog Master Plan Study 



Total estimated cost RM21 million 
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Measure S3b – Monsoon Drain, Floodgates and  Levee at Kg. Kepayan 

Schematic Layout 



Measure S4 – Moyog Diversion Channel 
Schematic Layout 
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Total estimated cost RM 54 million 



Measure S5 – Kibabaig Floodway and Floodgates  
 Impact Assessment  
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Total estimated cost R62 million 



Moyog Master Plan Study 

P1 Floodplain Management Area 

P2 Flood Hazard Maps 

P3 Planning For Climate Change 

P4 Flood Planning Levels 

P5 River Reserves 

P6 Floodplain Development Guidelines 

P7 Review of Local Planning Documents 

P8 Flood Impact Assessment 

P9 Reassessment of Proposed Works 

P10 Property Acquisition 

P11 Building Controls 

P12 Flood Proofing Measures 

P13 Floodplain Management Plan Review 
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Moyog Master Plan Study 

C1 Additional Rainfall and Streamflow Gauges 

C2 Flood Warning System 

C3 Evacuation Management Plan 

C4 Community Awareness and Preparation 

C5 Flood Monitoring Program 

C6 Moyog Community Flood Watch 
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a. It is the most cost effective option 

 
b. Least impact on water quality and quantity 

 
c. River basin approach and sustainable 

 
d. Simple and clear tool to plan and process development 

application in the floodplain 

Why Development Guidelines and Land Use Control? 
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Implementation Options 

Cost and Damages Comparison 
Capital Cost (RM 
'mil) 

Estimated Damages 
over 50 years 
(RM,mil) 

Why Development Guidelines and Land Use Control? 



Flood Mapping #1:  Flood Level Mapping 



Flood Mapping #2:  Flood Depth Mapping   



Flood Mapping #3: Flow Velocity Mapping 



Flood Mapping #4:  Flood Hazard Planning 



Flood Hazard Mapping 

Define Hazard Categories for Flood Hazard Mapping 

Toowoomba flood 2011 Au 



High hazard 
depth 

High hazard 
floodway 

Low hazard  

Flood Hazard Mapping and Land Use Planning 



District Land Use Plans 
& Local Plans 

Integrate 

Socio-economic  
Environmental 

Financial 
Considerations & 
Technical Analysis 

Flood Hazard Mapping and Land Use Planning 

Land  Use Categories 
•  Residential 
• Commercial 
• Industrial 
• Open Space 
• Special Use… 
(T&RPD, Councils, JKR 
and others) 

Land Use Planner 

Hydraulic and Hazard Categories 
• High Hazard Floodway  
• High Hazard Depth 
• Low Hazard 
(JPS) 

Engineer 



Flood Hazard Mapping and Land Use Planning 

Considerations for  
Distributing Land Uses for Urban Planning 



Any proposed development MUST NOT: 
 

1.  Be located in a ‘High Hazard 
Floodway’ area 
 

2. Be lower than the 100 year 
flood level 
 

3. Cause impacts on 
surrounding land 
 

4. Be within a River Reserve 

4 Steps Assessment Process 

Proposed Guidelines for Development Control 



1. Flood Compatible 
Development – 
Flood Hazard 
 

2. Flood Planning 
Levels 
 

3. Flood Impacts 
 

4. River Reserves 

Proposed Guidelines for Development Control 
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 Proposed Guidelines for Development Control 



1. Flood Compatible 
Development – 
Flood Hazard 
 

2. Flood Planning 
Levels 
 

3. Flood Impacts 
 

4. River Reserves 

6.  Proposed Guidelines for Development Control 
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2. Flood Planning 
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Proposed Guidelines for Development Control 



1. Flood Compatible 
Development – 
Flood Hazard 
 

2. Flood Planning 
Levels 
 

3. Flood Impacts 
 

4. River Reserves 

Proposed Guidelines for Development Control 



Floodplain Development application Forms 

IF THE DEVELOPMENT APPLICATION FULFILLS 
ALL THE CONDITIONS IT SHALL BE ENDORSED 



CHALLENGES & WAY FORWARD 
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• DID is the main department that has been entrusted 
directly in the affairs of flood mitigation. However, 
land use planning, urban design, infrastructure 
projects, traffic management, waste collection and 
disposal, enforcement and environmental control in 
urban areas is the authority and responsibility of  the 
local authorities.  

• So far, there is not a standing committee to ensure 
that the planning and actions related to the 
integrated management of stormwater amongst the 
various technical agencies and local authorities.  

 



CHALLENGES & WAY FORWARD 
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• This condition can cause the parties involved have 
different priorities and therefore carry their roles in 
"in silos" without or with minimal coordination 
resulting in objective to address flooding in urban 
areas cannot be solved effectively. 

 



CHALLENGES & WAY FORWARD 
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• Identify Flood Management Committee members and 
stakeholders e.g in DBKK Flood Prevention Committee 

 
• Roles and responsibilities  

 
• Coordination – local authority and other agencies 

 
• Community Consultation – make report available to 

public 
 

• Monitor and enforcement 
 



CONCLUSIONS 
• Promote Integrated Flood Management for 

all the river basins in Sabah 

 

• Promote Flood Hazard Mapping, Land Use 
Planning Control and Development Control 
Guidelines for urban development  
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The End 


