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Risk ?Risk ?

Flood on 5 September 1999, Juru, Malaysia

in Malaysia….in Malaysia….
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England….England….
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““Protection from floods is only a relative matter: Protection from floods is only a relative matter: 
Eventually nEventually nature demands its toll from those ature demands its toll from those 

who occupy flood plainswho occupy flood plains””

(Hoyt & (Hoyt & LangbeinLangbein, 1958), 1958)

““ River, as a part of nature, can be masteredRiver, as a part of nature, can be mastered
NOT by FORCE but by UNDERSTANDINGNOT by FORCE but by UNDERSTANDING””

(Chang, 1988)(Chang, 1988)
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Development in a flood plain
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Construction 
Boundary

River 
RESEARVE

Nipah Plants 
Natural protection for River Banks
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Learn from the mistake !Learn from the mistake !

SungaiSungai RambaiRambai / / SungaiSungai JuruJuru, 1976 (MPSP, 2000), 1976 (MPSP, 2000) Sungai  RambaiSungai  Rambai / / SungaiSungai JuruJuru 1999 (MPSP, 1999 (MPSP, 
2000)2000)
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18th October 2001Kerian River

Monsun Drainbefore……..before……..

now……..now……..

Future…Future…

????
3rd June 2003Kerian River

18 m
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Peninsular Malaysia

SedimentationSedimentation

Sand Dredging at Sand Dredging at 
PariPari RiverRiver

Deposition in concrete monsoon drainsDeposition in concrete monsoon drains
(a & b) (a & b) AlorAlor SetarSetar (c) Butterworth (c) Butterworth 
(d & e) (d & e) Ipoh           Ipoh           (f) Kota (f) Kota Bahru Bahru © Dr. S. Shanker Kumar/2005



During Flood

Erosion caused by  flood

After Flood

Sg. Keroh (1993)
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SungaiSungai Kuala Kuala MudaMuda Bridge, Jeniang (NST, 5/9/2000)Bridge, Jeniang (NST, 5/9/2000)

Local ScourLocal Scour

Hydraulic Structure StabilityHydraulic Structure Stability

© Dr. S. Shanker Kumar/2005



Sand Dredging at Kuala Pari…

..HEC2 & HEC-RAS - no sediment
Transport Component !

Sand Dredging at Silibin Bridge…
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Current Practice



Historical Flood Records
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Pari Flood Map © Dr. S. Shanker Kumar/2005



Sg. Muda - 1998 Flood © Dr. S. Shanker Kumar/2005



Inundation Mapping for Kulim River

HEC – 2  +  +  Manual Manual AutoCadAutoCad plotplot

Existing

Simulated as Rigid Boundary
Channel
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Solution ??

Flood Risk analysis 
and modeling

How ???© Dr. S. Shanker Kumar/2005



Computer Modeling…
Why  ???

The computer is incredibly Fast, 
Accurate, and Stupid. Man is unbelievably Slow, 

Inaccurate, and Brilliant. The marriage of the two is 
a challenge and opportunity beyond imagination 

(Wallesh, 1989)© Dr. S. Shanker Kumar/2005



Sediment Transport



Existing sediment transport functions
• Toffaleti's (1966) transport function

• User specified Transport Function

• Madden's (1963) modification of Laursen's
(1958) relationship

• Yang's (1973) stream power for sands

• DuBoys' transport function (Vanoni 1975)

• Ackers-White (1973) transport function

• Colby (1964) transport function

• Toffaleti (1966) and Schoklitsch (1930) 
combination

• Meyer-Peter and Müller (1948)

• Toffaleti and Meyer-Peter and Müller
combination

• Madden's (1985, unpublished) modification 
of Laursen's (1958) relationship

• Copeland's (1990) modification of Laursen's
relationship (Copeland and                         
Thomas 1989)

• Other Total Load Equations

• Inglis (1947)

• Einstein (1950)

• Einstein modified by Colby & Hembree 

• Egiazaroff (1957) 

• Bogardi (1958) 

• Laursen (1958)

• Garde & Albertson (1958)

• Bishop, Simons & Richardson (1965)

• Chang, Simons & Richardson (1967)

• Graf (1968) 

• Karim (1998) ..……………and 
………………………………………………………………………
………………………………………………………………………
more……………………………………………………………….

HEC-6
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Grab Sampling

Cross SectionDH48

Sediment and HydraulicSediment and Hydraulic
SamplingSampling
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Identify Test Parameters

Multiple Linear Regression

Select the Best (R2, Adj R2 & MSE)

Select the Outliers

Check the Influential Outliers

Validate



3

New Total Load Equation for 
Malaysian River Condition
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2

Comparison between measured and estimated 
Data for  Equation  
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Terrain Modeling

Hydraulic Modeling



Ch. 7340

Ch. 3000

~3 km
Pari River

Study AreaStudy Area
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SoftwareSoftware

ArcView GIS 3.2

ArcView Spatial Analyst

ArcView 3D Analyst

CAD Software 

Modeling Software :
• HEC-6N

•HEC-HMS

• AutoCAD 14 / 2000

Programming 
•Visual Fortran/ Fortran 77
• Arc View Dialog Designer
• Arc View Avenue Scripts

© Dr. S. Shanker Kumar/2005

GIS Software :



Data Theme Types of Data Data Sources Data Category

Ground surveys •  River surveys
    (20 meter section
     interval)

• Finish Road Levels
(FRL)

• Finish Floor Level
for buildings (FFL)

• Invert Level (Drains
and Waterways)

DID

EDM Survey
EDM Survey

DID and EDM Survey

Primary Data

Photogrammetry Areial photographs

Scale : 1: 10,000
Resolution :
 3882 X   2539 pixels

DID, Engineering
Consultants

Primary Data

Existing maps Topo Map

• L 905 Series, Sheet
Pk.1a – d

Scale 1: 10, 000

•  L7030, Sheet 3562
Scale 1: 50, 000

• DNMM 8101 Series,
Sheet Pk.1a – d

Scale 1: 10, 000

Lot Map for Pari River
Scale 1: 10, 000

REDAC

REDAC

Secondary Data

Data 
Sources

USM
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SFlood/HEC-6  :  Output

Left Floodplain Elevation Data from DEM

Right Floodplain Elevation Data from DEM

Channel Elevation Data from River Survey

Graphic

width

el
ev

at
io

n

(cfs)                                             (cfs)                                                (cfs)                                            (cfs)
(cfs)                                             (cfs)                                                (cfs)

Text File 
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Flood Risk Mapping



GUI for SFlood
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SFlood Menu’s
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Reference PointReference Point
Spatial AttributeSpatial Attribute
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One to OneOne to OneFlood Data Extraction



Cross Section Cross Section 
Mapping

3605

7128

Mapping
Assume Straight Cross 
Section

Placement between 2 
reference point

Placement may 
controlled by the 
modeler
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EDM SurveyEDM Survey
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Combined Elevation DataEDM Survey 
Points for the Study AreaCross Section Survey Data

The elevation point map created from various 
elevation sources for Pari catchment area
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Soft and Hard Break Lines

b. Birch Gardena.Silibin

c. Buntong d. Kuala Pari© Dr. S. Shanker Kumar/2005



ITIN created with various level of spatial resolution 

Floodplain Main Channel Floodplain

© Dr. S. Shanker Kumar/2005



Buntong

Pari Towers

Pari River Boys 
Secondary School

Pari River

Sample 3D Mesh of Integrated TIN (ITIN) for study area
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Aerial Photo
for Pari River

Geo-referenced 
based on topo map

Silibin

Kuala Pari © Dr. S. Shanker Kumar/2005



Comparisons of peak flows for ARI 100 with D30, D60, D120 
minutes rainfall duration - Year 2020 land use conditions



Water level changes at the Crest for rigid and loose boundary comparison 
(ARI 100 years - Peak Flow with D30, D60 and D120 (2020) land use conditions )



Pari River Road 

Pari River
Towers

Pari River Boys 
Secondary 

School
Buntong Mariamman

Temple

Flood 
risk area

MBI Engineering 
Depot

Pari River
Flats

3D Flood risk map for D120, ARI 100 years 
(Q = 220 m3/s) - Present land use conditions
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Pari River Road 

Pari River
Towers

Pari River Boys 
Secondary 

School

Buntong

Mariamman
Temple

Flood 
risk area

MBI Engineering 
Depot

Pari River
Flats

Flood risk map for D120, ARI 100 years
(Q = 343.0 m3/s)- Year 2020 land use 

conditions © Dr. S. Shanker Kumar/2005



Delineated flood risk zones based 
on the probability of flood event  
for present land use conditions

Delineated flood risk zones based 
on the probability of flood event  for 
Year 2020  landuse conditions

Q= 343 m3/s (ARI 100)
Q= 308 m3/s (ARI 50)
Q= 243 m3/s (ARI 10)

Q= 220 m3/s (ARI 100)
Q= 190 m3/s (ARI 50)
Q= 135 m3/s (ARI 10)
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Flood Model Flood Depth Determination

Subtract ground surface 
from flood surface to 
determine flood depth at all 
locations in the study areaMSL

Ground
Elevation  

Flood 
Elevation  
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Proposed Design for Flood Proofing
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Crossing

Lahad 
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Critical Locations Critical Locations
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“…models are like maps: 
never final, never complete 
until they grow as large and 
complex as the reality they 

represent.”

(James Gleick,1999)
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keep the people 
away from floods

Keep the flood 
away from people

Or accept floods & clean up later 
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Issues ?
1. What is the optimal resolution ?
• for flood plain?
• for river channel?
2. Multi Resolution in Modeling ?
• DEM ??
• TIN ??
3. Sediment or No Sediment ?

4. Compound Channel ?

5. Storage Effect ?

6. How reliable is your Prediction ?

7. Prediction vs Validation (is your validation data is Ok or KO?) 

8. Online or Offline ?

9. 1 D, 2 D or 3D & 4D modeling ? and how about the missing Dimension?
The HUMAN DIMENSION ……….
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Questions  ?

Thank You

© Dr. S. Shanker Kumar/2005
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