Understanding the causes of floods

in Penang and seeking solutions
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Flood

... overflowing of a large amount of water* beyond its
normal confines, especially over what is normally dry land

* excessive surface runoff from rainfall

Flash flood

... a sudden and severe flood

i.e. excessive surface runoff over short time



Consequences of floods

 Damage of property and possessions |
* Disease outbreak ‘ =
* Loss of lives

* Disruption of public services

* Infrastructure damage

* Massive traffic jams

The great Bangkok flood of 2011

+ Loss of productivity ANCIAL TIMES
= FINAN

Will Thai floods impact investment?

CLTORER 21, 2071 Gy Ben Bland
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What causes floods to worsen?

ROOT CAUSES

1. Rainfall increasingly heavy

2. Impermeable surface area expands

3. Eroded soil and landslides increase
sediment load in surface runoff

4. Debris clog up waterways

5. Surface flow accumulates downstream

6. Limited capacity to channel off
discharge

7. High tides retard discharge to the sea
Penang
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What causes floods to worsen?

ROOT CAUSES IN OTHERS’ WORDS*

1. Rainfall increasingly heavy Increased rainfall with global climate
change
2. Impermeable surface area expands Changing land use from green areas to

urban built up areas; Densely developed
housing areas lack green space and
permeable surfaces

3. Eroded soil and landslides increase Cutting hillslopes weakens and exposes
sediment load in surface runoff soils to erosion
4. Debris clog up waterways Public apathy: throwing garbage and

clogging drains and rivers

5. Surface flow accumulates downstream  Urban drainage is not well planned,;

6. Limited capacity to channel off cntractors do not follow MSMA

discharge B * Quoting Prof Dr Chan Ngai Weng,

# Environmental Management, USM,

7. High tides retard discharge to the sea ,
President of Penang Water Watch
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Topography and hydrology of Penang




Rainfall and floods in Penang

Rain is the primary and natural
source of water, but is rainfall

THE cause of floods?
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2009 Worst flood events
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2008 Worst flood events

M Flooded area extent
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w 2008 flooded area extent o Reported flood event in 2008
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o Reported flood event in 2015
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o Reported flood event in 2016
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18 July 2016 floods
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~ Teluk Bahang

Lapangan terbang Pulau Pinang dinaiki air pada 18 julai 2016. (Gambar: Facebook/Berita Semasa Tempatan)



w 2008 flooded area extent o Reported flood event in 2017
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2017 floods and landslides
15 Sep 2017

01 Apr 2017
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Photo credit: STAR online 01 Apr 2017

Penang Photo credit: Resident of Pearlvue Height
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2017 floods and landslides

15 Sep 2017



Will the situation worsen?

Annual Rainfall Anomaly for North Peninsula (base 1981-2010)
Emerging trend of increasing rainfall
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http://www.met.gov.my/in/web/metmalaysia/climate/climatechange/climatechangemonitoring
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http://www.met.gov.my/in/web/metmalaysia/climate/climatechange/climatechangemonitoring
http://www.met.gov.my/in/web/metmalaysia/climate/climatechange/climatechangemonitoring

Rainfall and floods on Penang Island

* Flash floods have become more frequent

* Flash flood events are happening at
lower rainfall thresholds

* Flooding hot spots have expanded,
particularly in Air Iltam-Paya Terubong
and Relau-Sg Ara

 The flood situation is bound to worsen if
climate change brings more rain and
more intense rainfall
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Development and floods on Penang Island

Quoting the late Datuk Ir Kam U Tee, Penang Water Authority GM (1973-90)

STAR 24 Oct 2008:

“The floods (15 Oct 2008) were caused by conversion of the Paya Terubong
and Bayan Baru valleys into concrete aprons that do not retain water. The water
immediately flows into the streams causing flash floods even with moderate
rainfall. Because of hill-cutting activities, the flowing water causes erosion of the
slopes which carries mud and silt into the river beds."

40% evapotranspiration 30% evapotranspiration

1
i

mmeEm s i v s Y

[ e Yoo W o |

|55 ) 5 Y s s

1

P . engns:

[ ] e R [ e |

mm OO --
oo - -

2= ) = o= oo

EE oo - -

[a] =] ;| .

25% shallow

The Sponge ‘ .
infiltration infiltration
l I 25% deep l l
infiltration

Natural Ground Cover 75%+100% Impervious Cover



Land use conversion

Thean Teik estate in early 1980s Farlim today

steeped-in-hi/

When we lost the lowland vegetable farms in
Thean Teik estate in the 1980s, we not only lost its
supply of vegetables but the ecosystem service of
the farmlands — the sponge that absorbed

penang Fainwater
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Slmllarly in Relau in more recent years...
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With vegetable farms moving uphill ...
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https://www tHestar.com.my/news/nation/2016/04/23/penang-hill-
- getting-bad-to-worseé-bald-patches-and-terraced-slopes-for-




.. and development creeping upslope...
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“cons; ructlon eroded soil from unprotected
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upslope...

e

And more hill cutting further

Bukit Kukus

A e : -

Heavy rains caused landslid mud flows...
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e e Photos courtesy of Paya Terubong Residents’ Association



... Silting up the flood
water retention pond
at Taman Sri Rambai &

... flood waters spilling
into JIn Paya Terubong

Penang Photos courtesy of Paya Terubong
Forum . , ..



More hill land development projects

High-rise residential development projects on hill land of 76 m (250 ft) and above,
and/or on slopes steeper than 25°, approved between 1y S rermae

Area

# of blocks & # Storey  # Affordable # Med Cost # Low Cost #01

Paya Terubong

5 blocks; 26-30 storey
1 block; 19 storey
2 blocks; 12,13 storey
1 block; 24 storey

3 blocks; 14,31,37 storey

1 block; 35 storey

3 blocks; 13,16,32 storey

1 block 32 storey hotel; 248 rooms

1 block; 41 storey
2 blocks; 35,45 storey
1 block; 44 storey
21 blocks of high rise

64

400

130

.L‘:-l i & Bt

" -Nh«' cod m:""

S — “ ‘l“ii‘lim
LB

Tanjung Bunga

Batu Ferringhi

5 blocks; 38 storey
3 blocks; 31-45 storey
3 blocks; 33 storey
11 blocks of high rise

350

200

Balik Pulau

Telok Kumbar

1 block; 16 storey

4 blocks; 30-36

1 block; 18 storey

2 blocks; 13-17 storey
1 block; 24 storey

9 blocks of high rise

56
412

165
2850

Bayan Lepas

13 blocks; 5-16 storey
1 block; 13 storey
14 blocks of high rise

... and how some of the high density

Total:

Total: 55 high-rise blocks

55 blocks of high rise

Total number of units

390

1602

developments might look like

1515 e

Source:

List provided by State Exco to ADUN's question in Nov. 2015 Penang State Assembly
on approvals given to hill land building projects from 2008-2015

penangrorum.nert
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River basins of Penang Island

Pinang East

. The two largest river basins
discharging eastward, with
narrow bottlenecks, are
where urban development
has become most intense
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Now the site of a condominium
development project <

Sg Air Itame

Penan : - '
—__[-:or_g!% P ' Scotland Road

penangforum.net




Household debris thrown into waterways...

Civic consciousness at its low; the public
also has a role to play

Penang
_aorum
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... and Sg Air Itam overflows

Zakat Anda'

menyinari Asnaf

Malaysian Ins:ght pn:‘by Fahml Hamld
September 15, 201 Zv e
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Urban drainage

Urban drainage (in Penang) is not well planned;
contractors do not follow MSMA (Manual Saliran
Mesra Alam)

/ N e
oy (@ @ S$
. . Government of Malaysia
QUOtII‘Ig PrOf Dr Chan Ngal Weng, Department of Irmgation and Drainage
Environmental Management, USM; President
of Penang Water Watch Urban Stormwater Management Manual

https://sustainablepenang.wordpress.com/201 for Malaysia

6/11/09/rapid-development-hillslope-cutting-
irrefutably-cause-of-penang-flood/

MSMA 2w Edition

Penang http://redac.eng.usm.my/html/publish/
_aforum

penangforum.net 2 004_0 6 . p d f
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What was a 40-m
strip of vegetated
sheer slope
between Julita
Apartments and
Punchak Terubong

®

Penang
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Now stand two 33-
storey buildings of
Pine Residence,
wedged into this
narrow strip,
towering over the
Julita apartments

- \ 5 ' -4 '. et -..
Image 204 !6 DigitalGlobe % \; . " o 32 ~
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Towering over Julita apartments...

...with barely 10-ft clearance
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Is this enough drainage
from such a big building

development...
| kB ‘ '

... flowing into an existing
roadside drain?
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What causes floods in Penang? Seeking solutions

S MULTI-PRONG:
RAdlintall INCreasingilv neavvy
2. Impermeable surface area expands TACKLE THE
) ] : ROOT CAUSES...
3. Eroded soil and landslides increase ]
j ) Flood prevention
sediment load in surface runoffs
4. Debris clog up waterways
... NOT JUST THE
5. Surface flow accumulates downstream e e
6. Limited capamty to channel off dlscharge Flood mitigation
7. Exceptionally high tides slow down
/:MSCA’\:"E/_: ":/3 ":Hf\f_: = PREVENTION Is
- BETTER THAN CURE
All of the above!
Penang

Forum
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Flood mitigation

Tackling the symptoms

Costly, needs public (state and federal) funds

e Structural measures: upgrade river, install pumps

* The main focus of flood mitigation

Reactive, recursive measures

* Non-structural measures

Penang
Forum

penangforum.net

Drainage masterplan for Penang, by district
Flood warning system

Flood forecasting system

Public awareness raising and education

P

Ir Sabri Abdul Mulok, Director
Penang Drainage and Irrigation Dept

https://www.facebook.com/pggreen
council/videos/1455250057863781/



Flood prevention
Tackling the roof causes

1. Proper land use planning and development control

N

Environmental, drainage, transportation and social
impacts beyond individual development projects

Stringent protection of hill land and hill slopes
Stringent monitoring of development projects
More greening of urban spaces, system of parks

River bank protection

Deploy policy and legal instruments
Adopt environmentally-sensitive and ecologically-friendly
structural and non-structural solutions

3.
4,
5.
6.
>
>

Forum

penangforum.net



Nelghbourhood parks

NN "?\'\T&\ "\’3;'* :

More of this...

. PENANGPROPERTIES
i" Roof top garden

%r

= ... hot this

Penang L AR S E
Forum https:/ipg 4 gprquzs.comlapartment/mont-residen elmont-residence-penan.h;.m_,"ﬁ
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River reserves

More of this...

Penang B
_aForum SgiATRltamiatiScotland Road
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Flood water retention ponds

More of this... |/

......

not this

Penang
_rorum

penangforum.net



Waste water treatment

More of this...

Mansor, Lim and Shutes (eds). 2002.
Constructed wetlands: Design, management
and education. USM Press. 65p

Photo credit: https://wetlandsworklic files wordpress.com/2015/01/pursat-3.png

... not this

Penang
Forum
penangforum.net  T\WK trestment plant in Batu Ferringhi — Photograph: Malay Mail



So that our future generatlons

do less of this...
cleaning up the mess they inherit

... and more of this
enjoying the gift of rivers as the
‘life veins’ of Penang

https://www.researchgate.net/publication/31
9617564 MOBILISING_LOCAL_COMMUNITIE

S_TOWARDS_INVOLVEMENT_IN_RIVER_MAN
AGEMENT_LESSONS_LEARNT_FROM_THE_SU
NGAI_PINANG_RIVER_COMMUNITY_ENGAGE

Penang s RSB MENT_PROJECT IN_PENANG_MALAYSIA
Forum B¢
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Just some ideas for a truly
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... and the basis for

Demands of the Residents' associations of Penang

Vi.
vii.

viii.

ix.

Xi.

Xii.

. Stop overdevelopment and the creation of more concrete jungles
. Hill-cutting and hill slope development must be stopped. This can be done by

the State Government by not approving any further hill-slope and hill land
developments

The State Government should immediately amend the 2009 guidelines on
‘special projects’ to explicitly prohibit all development on hill lands, except if
it is for essential public services

. Existing exposed and barren slopes and spaces should be rehabilitated and

covered to prevent further soil erosion

Stern enforcement, effective and deterrent action be taken by relevant
authorities including the local authorities on those who clear lands illegally or
do not abide by conditions imposed to prevent soil-erosion

Frequent monitoring of hill-slopes by the local authorities

Public declaration by local authorities of hill slopes and areas which are not
safe

More tree-planting and creation of green open spaces are needed

Regular cleaning up of drains to free from clogging

. Introduce local plans now so as to control planning

Ensure that persons in positions of power and responsibility in government
are professional, honest, have integrity and experience and are held
accountable for their actions

Beef up the enforcement and accountability not just in government agencies
but also in professional bodies, like the Board of Engineers Malaysia




