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CHALLENGES IN MANAGING FLOOD

IN SABAH
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INTRODUCTION TO SABAH
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INTRODUCTION TO SABAH
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Mount Kinabalu Golf Club
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Fish Massage - Kg Luanti, Ranau
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River Basins
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Flood Prone Areas
(1996 )
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RAINFALL DISTRIBUTION

Forest reserve boundary

Above 3500 mm
Between 3000 mm and 3500 mm
Between 2500 mm and 3000 mm
Between 2000 mm and 2500 mm
Between 1500 mm and 2000 mm
Less than 1500 mm




Annual Average Rainfall

Peninsular Malaysia 2,500 mm
Sabah 3,000 mm
Sarawak 3,500 mm




* Floodingis 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



Flash floods hit five districts in
Sabah

BY RUBEN SARIO




Beaufort hit by worst floods 1n three decades
— MP Azizah

12 FEB 2014 12:21AM

FILE Floods hit Beaufort on Thursday F | 3

BEAUFORT, Feb 14-Beaufort has been hit by the worst case of flooding since
epartment of Irrigation afid Drainage
1881, according to Beaufort Member chfRarliament Datuk Azizah Mohd Dun.







Sabah floods: More than 4 000 victims In

relief centres
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KOTA KINABALU, Feb 15 — A total of 4,512 flood victims have been evacuated

to 22 relief centres in Beaufort and Tenom.

There are 2,549 victims from 586rfamiliestacuiseaaas 17 centres in Tenom while
Beaufort's five centres are sheltering 15983 victims comprised of 613 families.



Sabah flood situation worsens
after persistent rain

BY RUBEN SARIO

Beaufort flocded.
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Five schools 1n Sabah still closed

BY MUGUNTAN VANAR
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Waist deep: SK St Catherine in inanam atthe ouiskirts of Kota Kinabalu was under about 3 meire of water at

the height of the fiocoding.

2+ share o mFacebook 4 W Tweet < 1

A* A7 i = Emai
KOTA KINABALU: Five out of 12ptmaaryireeimnold hahipgy flash floods have remained

closed as state Education Depariment offféidls assess the damage.




W — 7. .
Flooding caused by tropical storm
Greg Penampang, Sab 26 Dec. 1996




Tropical Storm Greg.




SG PAMPANG, KENINGAU

N - T4 N oG
KENINGAL, 29 DIS 1996 ~ Jumiah mayat yang terkorban dalam Tragedi Ribut di Sabah
meningiat apabila pihak tentera dan orang awam menenwni: beberapa lag: mayat
Seorang peruida yang kehilangen: shinkalusrga codbdy massgenal pasti salah satu
mayat yang dikeluarian di kampung Limbasvan, Sabah.



 The big flood that hit majority of district in Sabah
was basically a natural event where the river

burst its
as a resu
of rainfal

panks and the f
t of exceptiona
. While nature

oodplain was inundated
ly high and long periods

ike 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.



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




 Some of the flood protection works that have
been carried out in Sabah include structural and
non-structural measures.

e 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.



e 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



SENARAI KAJIAN PELAN INDUK TEEATAN BANJIR [ SALIRANM

MNama Kajian/Pelan Induk

Kos
Kajian/Penyediaan
Pelan

Tebatan Banjir Lembangan Sg Padas

1,500,000 00

Freparation of stormwater management - drainage master plan
study & detailed design of drainage improvement works for the
district of Sandakan

1.454 132.00

Freparation of stormwater management, drainage master plan
study & detailed design of drainage improvement works for the

district of Tenom

1.649.013.00

Tebatan Banjir Lembangan Sg Moyog

2,.500,000.00

FPreparation of stormwater management, drainage master plan &
drainage improvement works for Papar

1.641 481 .00

FPreparation of stormwater management, drainage master plan
study & detailed design of drainage improvement works for the
district of Kota Marudu

2,645 872 00

Saliran Bandar Putatan

1,239,999 .50

Tebatan Banjir Lembangan Sg. Pancuran

1,500, 00000

Kajian Pelan Induk Tebatan Banjir Daerah Pitas

1,829 888 00

Rekabentuk Terperinci RTE Lembangan Sg. Moyog (Fasa 1)

4 108,280 00

Jumlah Keseluruhan r

15,960,385 .50




* 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.



G:/Financial.jpg
G:/Financial.jpg

Sumber Asli dan Alam Sekitar,

JABATAN PENGAIRAN DAN
SALIRAN, MALAYSIA




DID needs RM1959 million to reduce
flooding

* This study involve 3 major Town — Kota
Kinabalu, Tawau & Sandakan

Total cost

e Kota Kinabalu - RM1,280 million
* Sandakan — RM 64 Million

* Tawau — RM580 million



FLOOD MITIGATION CASE STUDY —
MOYOG



JABATAN PENGAIRAN DAN SALIRAN

MALAYSIA

MASTER PLAN STUDY FOR MOYOG RIVER BASIN
FLOOD MITIGATION PROJECT, SABAH

Executive Summary
August 2011

—
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Case Study
Overview of the Presentation

. Description of the Moyog Floodplain
. Flooding in Moyog Floodplain
. Challenges of Flood Management
. Past and current practices of managing floods
. Moyog Master Plan
. Structural measures
. Flood hazard mapping
. Land Use control
. Development control
10.Action Plan

O o0 NOULL B WNPE



Two Common Types of Urban Flooding in Sabah

—

Local Drainage Flooding
* improve drainage

e 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
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Settling on floodplain has enormous advantages...
at the same times poses a lot of risk
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Major Flood on 6 January 1999
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FLOODPLAIN DEVELOPMENT GUIDELINES FOR PENAMPANG AND PUTATAN DISTRICTS
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Overview of Moyog Floodplain
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1999 flood level at Pu.tatan
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Challenges of Flood Management

1. Rapid Urbanization: new developments and roads

2. Floodplain and catchment degradation

3. Climate change

4. Balance between developments and flooding




Practices in Managing Floods in Malaysia
Before 2000
Urban Drainage Design Standards and Procedures for

Peninsular Malaysia by DID in 1975.
- Rapid discharge
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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
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Moyog Master Plan Study

* The study was completed in August 2011

* The study includes the following reports:

Executive Summary

Volume 1
Flood Study

Volume 3
Mapping

Volume 2
Floodplain
Management Study

A 4

Volume 4 Floodplain
Floodplain Development

Management Plan Guidelines




Moyog Master Plan Study

10 structural measures

Structural
\ Measures

Moyog Flood
Management
13 planning measures Master Plan

Planning . Contingency
\ Measures Measures

ontingency measures



S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

S11

S12

S13

Moyog Master Plan Study

Kolopis Valley Flood Storage
Donggongon Levee Scheme

Monsoon Drain Floodgates and Kg. Kepayan Levee
Moyog Diversion Channel

Kibabaig Floodway and Floodgates
‘Kurai Narrows’ River Improvement

Sg. Petagas Bridge Improvement

Sg. Petagas River Mouth Dredging
Lower Petagas Drainage Improvement
Sg. Putatan Bridge Improvement

Sg. Putatan Channel Improvements
Lower Putatan Drainage Improvement

Lowering/Removal of Kasigui Weir

1. Structural Measures
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IMleasure S3b — Monsoon Drain, Floodgates and Levee at Kg. Kepayan
Schematic Layout

Total estimated cost RM21 million
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IVleasure S5 — Kibabaig Floodway and Floodgates

Impact Assessment
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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

2. Planning Measures



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




Why Development Guidelines and Land Use Control?

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?

200

Amount (RM, mil)
N
S

150

100

50

Cost and Damages Comparison

457

Option 1-Do

Nothing

Option 2 - Option 3 - Option Option 4 - Option

Implement DG 2 + moderate SM
Implementation Options

2 + full SM

M Capital Cost (RM
'mil)

M Estimated Damages
over 50 years
(RM,mil)

A Cost A Damages

5 140
247 38
120 66



Flood Mapping #1: Flood Level Mapping

Legena
. Ve
deslmginal 8o
L ot

Cartowr t
Cermmr 02 m

— Ve Roet

— ey Rzt

gy Area
— T
Catas s
#lood Leveln m AMSL)

e-1

~

-

“

.

=
. -
=
1
=
—
=-
—3
]
]
=
=3
=3

Source: CRTROPHOTO (2018}

Dwturm Mg Tite
Perunding Puncak G‘ o 100 YEAR AR PEAX FLOOD LEVELS
“V Anugeran San. B0 BMT Wi R sy Ll SHEET 20F 3




Flood Mapping #2: Flood Depth Mapping
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Flood Mapping #3: Flow Velocity Mapping

4}

-
S
o

v‘.
e
g 4778 | {13
A /,/ = -
y Nz o 3
e, I
3 2 _:-' / =5
g %
- " ¢TQ‘ i
7 = Mo,
: e ’ > -
i =
: ) T
,.‘ 'j.;' X ¥ .
.Q"_'/‘/ r < - ’ %
I Gy - , 4
o Ty - e \
ol p st Y, : = ‘
S Py Y. - o
-:."r,: S 2 g
) - :'12. - = 3 Y
b “'?. Pt A X
. £
. .
N xR
-
MASTER PLAN STUDY FOR MOYOG RIVER BASIN FLOOD MITIGATION PROJECT | Scam 125000 - —
Ciwre Comaurprt o Gt Dwtarm
Jontera Saba } runding Puncak
FE Javatan Pongaran aun savan | JSP Porunang £ ' anvsm Bt GBMT WM RSO Somea Bvter adand & Survay

Legend
. e
® T

— Ly Mt

Mvar Raed

Towrte QUK KESRD 2009

B
Map Namber: 8.0
Mug Tite
100 YEAR AR FLOOD VELOCITIES

SMEET20F 2




Flood Mapping #4: Flood Hazard Planning
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Flood Hazard Mapping

Define Hazard Categories for Flood Hazard Mapping

High Hazard Floodway

Velocity (mis)

-

High Hazard Depth

] 0.2 0.4 D.& 08 1 1.2 1.4 1.6 1.8 2 22 24
Depth (m)

Figure 1 Flood Hazard Categorisation

Toowoomba flood 2011 Au
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Flood Hazard Mapping and Land Use Planning

Engineer Land Use Planner

Land Use Categories
* Residential
* Commercial

Hydraulic and Hazard Categories
* High Hazard Floodway Integrate
* High Hazard Depth

Socio-economic

* Low Hazard ) * Industrial
(JPS) Enw.ronm.ental « Open Space
F.manc[al * Special Use...
S RS £ (T&RPD, Councils, JKR

Technical Analysis

and others)

District Land Use Plans
& Local Plans




Flood Hazard Mapping and Land Use Planning

Considerations for

Distributing Land Uses for Urban Planning

FLOOD
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EXTENT
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Proposed Guidelines for Development Control

4 Steps Assessment Process

Floodplain Development Guidelines

Penampang and Putatan Districts, Sabah

Any proposed development MUST NOT:

’,g,‘!‘n“ ' 1. Belocated in a ‘High Hazard
_ . Floodway’ area

'y

2. Be lower than the 100 year
flood level

3. Cause impacts on
surrounding land

4. Be within a River Reserve




Proposed Guidelines for Development Control
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Proposed Guidelines for Development Control
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6. Proposed Guidelines for Development Control
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Proposed Guidelines for Development Control

Table 2 Drainage Reserves

Width between River Banks* Width of Reserve
beyond each River Bank

more than 40m at least 50m

between 20m and 40m at least 40m

between 3m and 20m at least 20m

4. River Reserves less than 3m at least 5m

* river banks are defined from the top of the bank, or levee if present.




Floodplain Development application Forms

Floodplain Development Application Form Page 2 of 3

godplaimbeyelopment Application Form Page 1 of 3
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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.

e 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.



* 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.



* |dentify Flood Management Committee members and
stakeholders e.g in DBKK Flood Prevention Committee

* Roles and responsibilities
* Coordination — local authority and other agencies

e Community Consultation — make report available to
public

* Monitor and enforcement



CONCLUSIONS

Integrated Flood Management

Flood Hazard Mapping, Land Use
Planning Control Development Control
Guidelines
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The End



