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SCENARIO [N MALAYSIA




Annual Rainfall Monsoon
West Coast : 2000 - 2500mm 600
East Coast : 2500 - 3500mm 500
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Impacts of Flash Flood in Malaysia

v Flash Flood ; 102 location nationwide
v Required RM 9.1 billion to overcome
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1940

Monsoon Flood in Kota Bharu, Kelantan

Flood pictures in kota Bharu, Disember 1926; British Officer (Left) Mr. Ferrier, Dr. Tailor, Mr. Kemp
And Mr. Worham) Source: Facebook Persatuan Pencinta Sejarah Kelantan (2014)



1967

Monsoon Flood in Kuala Kangsar (Jan.1967)




Losses : > RM200mil
No. of Casuailties : 61
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Sg.Pampang at Keningau (26 Dec 1996)
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(Mudflow / Debris flow)




1998

LANDSLIDE IN PENANG (28 NOV.1998)




1998

Sg. Muda - Flooded areas in 1998




2(0)0)0 Flash Flood in Taman Sri Muda, Selangor




2000

Highway Flooding at Batu Tiga ( 5 Jan. 2000) Jan 2000
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ZAY WL

Dataran Merdeka - June 2003 SeberangPerai, P.Pinang- October 2003

Kuah, Langkawi
September 2003

Kuantan, Pahang - December 2003

DN 17
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AU Sh

Johor Bahru - Mac 2004

Kota Bharu, Kelantan- Disember 2004

Sg Buluh = July 2005

Perlis/Nothen Kedah — December 2005
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Besut, Terengganu - February 2006 Shah Alam, Selangor — February 2006

Johor — December/January 2006 Melaka — December 2006



20006

25/12/2006

Johor, 27 Dec 2006

27/12/2006

25/12/2006
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2007

Johor, 15 Jan 2007
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2007

Kuala Lumpur, 10 Jun 2007



2013

Cameron Highlands 23 Oct 2013



2013

KUANTAN, PAHANG; 4 DEC 2013

Stesen TNB Jalan By-Pass




2013

KUANTAN, PAHANG; 4 DEC 2013
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2©1]3 KEMAMAN, TERENGGANU; 4 DEC 2013



=Ul%  Flash Floods in 2014

Merlimau, Melaka Seberang Jaya
15 Ogos 2014 24 September 2014
Kg Sethu,
Seberang Perai Selatan,
5 Okt 2014
N
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Flash Floods in 2014

Pusat Bandar KL,
1 Okt 2014

Kota Kinabalu Kg Teroi, Yan, Kedah
7 Okt 2014 5 Okt 2014



V1% Flood in Kelantan, Dec 2014

Muara Sg Kelantan
SK Manek Urai

SK Manek Urai

Kuala Krai Kuala Krai

N L ata Rek Gua Musang Kuala Tahan




2019 Flash Flood, 2015

Kuala Lumpur Selangor
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ROLE OF AGENCIES IN FLOOD FORECAST AND
WARNING DISSEMINATION

METMALAYSIA

- ——

—T

FLOOD FORECASTING !

MODEL ]
]
4

NDMA

NATIONAL FLOOD
FORECAST CENTRE

LEVEL GAUGE

I
I
I
I
I RAINFALL / WATER
I
I
I
I

AGENCY

NDCC

POLICE

CIVIL DEFENCE

FIRE RESCUE

WELFARE DEPARTMENT
STATE / DISTRICT AGENCY
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DISSEMINATION OF WARNING
1%

RADIO
WEB/MOBILE APPS/ FACEBOOK /
TWITTER
SMS
SIREN
EMAIL
FAX
TELEFON
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ROLE OF AGENCIES IN FLOOD FORECAST AND
WARNING DISSEMINATION

METMALAYSIA

DID

NDMA

*To produce rainfall forecast,
qpf

*To produce rainfall estimate
using radar

*To provide sea level forecast
*To provide weather forecast
(long-term/short term)

*To provide weather
conditions and alerting
mechanism

*To disseminate the forecast
information to relevant
agencies and public

* To produce flood forecast
(long-term/short-term)

*To collect and provide flood
prone area information

*To provide rainfall and flood
information

*To provide flood conditions
and alerting mechanism

*To disseminate the forecast
information to relevant
agencies and public

*To establish flood mitigation
programme

*To manage and lead all
agencies in flood disaster

* To collect and disseminate
the information from various
agencies

*To determine and declare
flood condition

*To lead all rescue and
recovery programme

*To establish flood disaster
management and action
plan




FLASH FLOOD FORECASTING
AND WARNING SYSTEM




System Architecture for Data Collection and Dissemination
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file:///D:/D on DELL/BHSA/BANJIR/1_Work_Misc/All Users/Documents/HYDROLOGY/loggerRF.ppt

Hydrological Stations Inventory

M“ Telemetry Stations (2000 — 2014)

Rainfall Water Level Combine Total
1. Perlis 3 1 7 11
2. Kedah 6 2 42 50
3. Pulau Pinang 5 4 8 17
4. Perak 19 2 23 44
o, Selangor 17 0 51 68
6. WP KL 14 6 5 25
7. Negeri Sembilan 15 13 9 37
Melaka 0 0 8
Johor 28 6 32 66
10. Pahang 14 2 25 41
11.  Terengganu 8 1 17 26
12. Kelantan 10 1 14 25
13.  Sabah 16 5 44 65
14.  Sarawak 19 30 34 83
Total 174 73 319 566

Rainfall: 493 Water Level: 392



Evolution of Flood Forecasting Model
- After 1971

« Sacramento Model (1973)
- Stage Correlation / Regression (1974 to date)
« Sugawara’s Tank Model (1981 to date)
Linear Transfer Function Model (1986)
Flash-Flood Forecasting Model (1979 - 1985)
« Hydrodynamic Models (2001 to 2010)
- Hydrologic + Hydrodynamic + QPF (2010- to date)
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EVOLUTION MODEL (1973 - 2015)
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m Flood Warning Dissemination System

Through
> Siren
> www.publicinfobanjir.water.gov.my
> www.facebook.com/pages/PublicinfoBanjir



Perlis
1%

Sarawak \wp | abuan
5% 1%

Pulau Pinang
6%

Perak
Sabah 6%

20%

WP KL
5%

Melaka

Negeri Sembilan

2%
3%

Dual tone system:-

First siren — when WL reach warning level
Second siren — when WL exceed danger level



Water Level Classification at Flood Warning Centre

Water will overflow. Evacuation is in need.

Water level is approaching danger level.
District and State Flood Operation Centre is
open. Prepared for evacuation.

Water level exceeds normal level.
DID District and State Flood Operation
Centre is open 24 hours.
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Homepage for the public - ‘Infobanjir Awam’
http://publicinfobanjir.water.gov.my

‘InfoBanjir Awaim-



FLASH FLOOD FORECAST SYSTEM
FOR KUALA LUMPUR



2005




FLOOD DETECTION SYSTEM FOR SMART TUNNEL

Inner Tunnel Diameter: 11.8m
Stormwater Tunnel : 9.7 km



FDS Operations

/

\
Water Level D / Rainfall

Discharge
Distribution of 28 nos.
Hydrological Station
= Catchment Monitoring System



FDS Operations



FDS Operations

Flow

(cumec) Operation of SMART Stormwater System
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FDS Operations



Events Statistics

(July 2007 - 12t January 2016)

YEAR MODE 2 MODE 3 MODE 4 TOTAL
2007 13 2 0 15
2008 30 21 1* 52
2009 20 13 0 33
2010 11 14 0 25
2011 21 19 1** 41
2012 25 8 3*** 36
2013 21 2 0 23
2014 25 2 0 12
2015 18 0 0 12
2016 2 0 0 2

TOTAL 186 81 5 272

* Mode 4 on the 4t September, 2008
** Mode 4 on the 215t May, 2011

***Mode 4 on the 26" November, 2012

***Mode 4 on the 7t March, 2012
***Mode 4 on the 2"d May, 2012




FLOOD DETECTION SYSTEM FOR SMART TUNNEL



FLASH FLOOD FORECAST SYSTEM
FOR SHAH ALAM
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Water Level (m)
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Sungai Damansara di TTDI Jaya (26/2/2006)
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FLASH FLOOD SMS ALERT SYSTEM

smsBanjir

/ Warning ! Sg. Damansara is at warning
condition. Flood will be occur at TTDI
Jaya and surrounding area. Please alert
and take necessity action.

-

/



SIREN AND HYDROLOGICAL STATIONS IN TTDI JAYA

UPSTRE{-\M MIDDLE / DOWNSTREAM

Sungal Camangara
g Stesen Aras Air

='r  Stesen Hujan

Lebuheya Lemban Kiang [MEVE]

Sistem SMsBanjir

Server JPS Selangor

SMS Amaran Banjir
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/ \
\
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SMS ALERT TRIGGER CRITERIA

1. Alert : 2 rainfall station > 40mmin 1 hr
2. Warning :  Water level > warning level Aras air
3. Danger : Water level > Danger level

Siren

Alert Alert! Sg. Damansara is at alert level. Flood
(1 Tone Sound possibbly occur if rainfall continue.




FLASH FLOOD MODEL IN SHAH ALAM
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FLASH FLOOD MODEL IN SHAH ALAM
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FLASH FLOOD MODEL IN SHAH ALAM
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CHALLENGES AND
WAY FORWARD




TIMELINESS

= Changes in rainfall pattern such as high intensity rainfall for a
?horter period of time which increase the probability of flash
lood.

Perbandingan Corak Keamatan Hujan
1 hr @ JPS Ampang



KAJANG,
KAJANG,
KAJANG,
KAJANG,
KAJANG,
KAJANG,
KAJANG,
KAJANG,
KAJANG,
KAJANG,
KAJANG,
KAJANG,
KAJANG,

VERY SHORT LEAD TIME

12/11/2014, 13:00, 22.32, 94,
12/11/2014, 13:15, 22.32, 94,
12/11/2014, 13:30, 22.33, 94,
12/11/2014, 13:45, 22.33, 94,
12/11/2014, 14:00, 22.34, 94,
12/11/2014, 14:15, 22.34, 94,
12/11/2014, 14:30, 22.37, 97,
12/11/2014, 14:45, 22.37, 101,
12/11/2014, 15:00, 22.89, 117,
12/11/2014, 15:15, 23.74, 133,
12/11/2014, 15:30, 24,61, 134,
12/11/2014, 15:45, 25.03, 134,
12/11/2014. 16:00. 25.06. 134,
Flood In

Kajang Town

36 mm
in 45 min



FORECAST ACCURACY

Current Way Forward

Flood forecast error > +1.0 metre Flood forecast error < +0.5 meter




Manpower and Expertise
- Require 24-hour operational flood forecast
and warning

- Require enough manpower with sufficient
knowledge and skill



Allocation and Budget

- Not enough allocation for development,
maintenance and operational cost

- Allocation for proper and continuous
training on forecasting



Way Forward

Enhanced the flash flood forecasting and warning
system via latest technology at flood risk area

Strengthen the flood forecast officer by improving
the knowledge and skills

Strengthen the cross-department cooperation i.e.
DID, MetMalaysia, ARSM, Universities, NDMA

To obtain the allocation for development, operation
and maintenance of the flood forecasting system via
internal or external budget source



THANK YOU



