STRENGTHENING

MALAYSIA’S

WATER RESOURCE
MANAGEMENT

Dato’ Sridr. Wi Sulkefli Hassan is Tirecsor
General of the Department of Irrigation &
Tratnage or Jabatan Fengatan ef Saliran
(FES) Miniery of Notural Resources and

Environment, Molaysia

Dato’ & Ir. Hj. Zulkefli Hassan, the Director General
of the Department of Irrigation & Drainage or
Jabatan Pengairan dan Sdliran (JPS), reveadls
some in-depth plans fo better manage our
water resources as well as fo mitigate the
occurrences of floods in the country as part of
integrated efforts to achieve “Water Security
A L \ Is National Security”.

. ) IT iz indeed irnicol that whike wome pats of Moloyveio experencs

; flecding, other arece cre hit, at the some time, by dreught thot
fonoe=s the impeeition of water raticning.

& Addreseing thie eeue hos beczme o pricnty for the Depatment

of Imoation & Dminooe or Joboton Penodiran dan Salicin (JPS), the
government deporrent thot monoge:s ond regukotes the ocountnes
wiote r eeourc=:. On o Biooger eodke, JPS iz moving towords ochieving
wictte reec Uity and suetoinobilty. Acoonding o it Directer General, Dote”
20 In Hj. Zulkefli Homeon, ereuning woter secunty will contibute towonce

noticnol securnty.
In this exclusive interriew, he shomes with DRUTERA the means o
cichiess woter security ond sustainabilty, o wel o the impoenonos
of howing the varic e stotes adopt the new Woter Rescunces Act
prepoted by JPS and the establehment of o new notienol entity
ing boel meve e integrote ond fority the manooerment of the
\ count s wioter pecurses,

This mewe iz guiced by the Govemment s 2080 Motienol
Transfemotien (THEDY madmap for Moknyeio o become "o
o p 0 countny in the wend by 20807 with clearcut economic,

o], culturgl and envienmental tomets which it gime o
cichiewe by 2020,
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2} In December 2014, the east coast states
of Kelantan, Terengganu and Pahang were
hit by exitraordinary floods, resulting in the
evacucdtion of some 400,000 people. What
were the main causes of the flood?

Date’ 5ri Ir. Hj. Zulkefli: The floods in 2014 hove been
e rded op the worst floed deceter in the country. Sewvernol
stotes, ez peciolly Kelkinton, Pohong cind Terengooinu, wens
e noushy offected. Thie wee coeed moinly By the nerth-=cet
reneccn which Breught Big comounts of min for deys. The
wicter sofumited the ground ond tock tie e ecede. The
min fe ll for mere thon 10 doys over wide arece of Kelkkntan,
Terengoony cnd Pohong, especiclly af the comestone of
the thpee stotes obowe Sunung Sogou, which eocorded
ol 1 00mmct min duning thie penod.

More thon 400,000 victims wene deploced. The flocds
et the notion owver RWE Bilicn in infrost ucture domooes
cnd Eillkeng: more in proepety domoges, oo mpe nscticon and
preductivity losses.

Ancther reoscn wos the effect of fidol sechwoter
Floeding cocurred when high fide and heowswy minfoll
hoppened ot the same tire, A2 o resulf, it toock the
dminoge systerms, whether noturgl rivers or doinooe
trenches, o leng tirme to dmiin the woter into the s=o.

Thens we s clsc severl ot her fochs B owhich contricuted
to the flecds Debre and ubbish in the doinoge systeme
Eecked the runcff fiow and, as o result, the evel of water
in the dminooe systems noese and fiocded the sumsunding
crce, The exeting droinooe system wos ko unobke o
oo mmecate the inereoss in unctt due b beosy minfall
o wiohe r pounsd down in high infensity within o shert tine.

2] Does JPS have an overall master plan to
mitigate flood in the affected states? What
are the main projects to be implemented to
address this issue in Kelantan, Terengganu
and Pahang and what is the cost inveolved?

Dato’ Sri Ir. Hj. Zulkefli: One of the effors taken by
JP3 B threug b the implementoticon of developrent projects
in whizch /0% of the total dlccotion approsved under the
11th Malkysio Plon for JPS will focus on the prepomtion and
impkementation of flood mitootion pkins.

Threugh  the  Ministny  of  Hotuml  Rescurcs:  cnd
Envircnment, JPS hos ckoe opplied for o developrment
expendiure budoet of EM2S billion o develop o fotol
sz uticnaind g eng-term flocd mitiooticn plon, including the
i netuction of flood ootes and wale, Thess o expected
to eduss the mle of flocding over the next 20 veors and
the czet will Be justified By howing fewer flocd rekes conses
the countny,

Jever| fiocd mitiooticn prejects howe been done and
e will Be implermented, about 80228 residents within cn
ared of 225 sg. km. in the oty of Kodo BEhoru, e protected
frem flecd through the imperentotion of the Sungoi
Kekintan Fliecd Mitigotion Plan (Pheee 100
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Fardof kampung Lawt ey in Belantan collapred when fhod hit tre
SRate v 20714

JPE wses Selehong UMbk mate fo comdm! water flow dudmg floods
i T pat, Kelanian.

Uncd=r the 11th Makysc Plan, RMESZ millicn wee
cpprved for projpEcts under the Infegroted Ruer Bosin
Develprnent Project (IREDPY for Sungoi Kelkintan, which
Eegoin in 2014 1 B expected to be completed in 2000, Thies
pregrirnme hosthree rnoin ok ect ves: Fleod Mitiooticon Plon
for Kekntan, Living River and Stormwoter Monogement.

R0 milicn hos ok been alecoted for IREDP for
Sungai Sokok fo cover the floed mitigoticn wons threugh
Eurnd construchion oz well oz the upgmiding of the dmincioe:
syeiern cand coretructicon of the contre | gote structure.

In Terengoonu, o total of RM1E milien wos allecoted
for the upgroding of the exeting flecd droinoge system,
the construction of g booemfrop and Bunds oz well oz
Eecutificotion of the mrer comidor, which wenre completed
in September 014 20O milicn ke hee been approved
for IREDF for Sungoi Bermarmon o construct the propeesed
flecdweory, nver bund, river impreverent worls  ond
stormwoter rmonogernent. Four new prepcts howee ko
been approved underthe 2nd Roling Plan, which includes
three propesck underthe Flecd Mitigotion Projct inwarnoos
creos Song Kot Flood Mitiooticon Project, Suntung Luar
Flzod Mitiotion Project ond Kuok Terenoocino (UM T Fleod
M itigoticn Project.

The Fedemr| Government cbo cgllocoted RMEZ? millicn
for the floed mitiooticn pregromme in Pohong under the
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IRBDP for Sg. Kuantan. This will cverceme the frequency of
flooding and improve the water quality in Kuantan and the
surrounding areas. The approval of that provision includes
RMA445 millicn for the Kuantan City Flood Mitigation Plan.
Also dllocated ars RM32 million for Living River and RMS0
million for Stormwater purposes.

=1 What are the obstacles that JPS faces in its
efforts to resolve flooding issues in the country?

Dato’ Sri Ir. Hj. Zulkefli: There is growing recognition
that flood disasters have been adversely daffecting the
sustainability of development and that flood issues nesd to
be addressed in the context of Infegrated Water Rescurces
Management ((WRM) concept by an Integrated River
Basin Mancagement (IRBM) apprcach especially in flood
management.

WRM is a process that promotes the co-ordinated
develocpment and management of water, land and
related resources in order To maximise economic and social
welfare in an equitable manner without compromising the
sustainability of vital ecosystems.

IRBM is the process of cc-ordinating conservation,
management and development of water, land and related
resouUIrces dcross sectors within a given river basin, in order
To maximise the economic and social benefits derived from
water resources in an eguitakble manner while preserving
and, where necessary, restoring freshwater ecosystems.

As o why we have yet to sclve the flooding issues, we
must first determine the types of flcoding. Cur obligation
is to mitigate monsoonal river floods (excess flood flow
overtopping river banks). Providing structural measures
is expensive and has certain protection limits (known s
Average Recurrence Interval or ARI). Besides, regular
and proper inspecticn and maintenance of surface and
sub-surface drainage seem 1o be a significant long-term
financial investment to prevent the occurrence of flash
floods. The yearly budget for inspection and maintenance
will not be compromised sc as to sustain the proper function
of the drainage system and the river.

Furthermore, the human factor also plays an imperfant
part when we talk albout the causes of flcoding. Bad halsits
such as the indiscriminate dumping of rubbish and cother
solid wastes or the conversion of crucial flood plains and
swamps info heusing and cther Types of developments as
well as the uncontrolled development of water catchment
areas, will insvitably result in floods, socner or later.

21 Apart from physical projects, does JPS plan
to develop comprehensive early waring and
flood forecasting systems so that people can
be better prepared?

Dato’ Sri Ir. Hj. Zulkefli: wWe cannot avoid floods totally
but we can minimise its impact. The public must understand
that man can only de so much fo provide protection from
floods. If a storm of an unusually huge intensity is expected,
one that is beyond the protection level that a flood
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mitigation project can offer, the only sclution is evacuation
if we are to minimise losses and damage to property.

As away forward, JPS has taken the initiative fora better
system to give an earlier warning to the public and related
agenciss. Currently in the development stage, the system
is expected fo be fully operaticnal in Kelantan, Pahang
and Terengganu next year (2018). The Flood Waming
Forecasting Project or Projek Ramalan dan Amaran Banijir
Negara (PRAB) was approved by the Government in the
11th Malaysia Plan.

The projects will improve the lead time of warning from
the current six hours 1o two days before flooding occurs,
The forecast will show catastrophic flooding characteristics
which are beyond the current river capacity. This flood
forecasting and warning programme  complements
structural measures in case of an upcoming Mmassive storm
that the structures cannct cope with.,

B Has global climate change influenced
flooding trends in Malaysia?

Dato’ Sri Ir. Hj. Zulkefli: Floods can be categorised
infe flash floods and moenscon floods. Climate change
has also contributed to the uncertainty of flood intensities
and extreme circumstances of a weather phencmenon.
Flocding can occur due o various facters such as heawvy
rainfall, high tide, clstruction in drainage systems, shallow
river problems and unusual water flow due to heavy rain as
well as mudslides that may cccur as a result of the change
in land use. The duration of a flocod and the time nesded
for the flood waters 1o recede, depend on the condition
cf the river cr the surrounding Tfopography. This may take
several hours or days.

[]1 There were incidences when certain
parts of the country were hit by floods while
simultaneously, other areas experienced
water shortage and water rationing. Why
does this happen and how can we address
the issue?

Dato’ Sri Ir. Hj. Zulkefli: we have seen changes in
rainfall pattern and frends particularly in citiss, perhaps
due to the “urban heat island” effect. These can also
be seen in ural arscs where changes in land use may
affect the hydrelogical cycle dynamics which translate
to frequency and infensity of rains possibly moving away
from water catchment areas. If this is frue, it will affect The
avdilability of water and other aspects of water security as
a result of low rainfall in some catchment areas affecting
water sterage.

In the Naticnal Water Rescurces Council (NWRC),
we dre proposed 1o apply non-structural measurss as an
aglternative fo structural measures. Mitigation and nen-
structural measures tend to be potentially more efficient
as thesse offer more sustainable and leng-term solutions
tc water-related probklems. These measures should be
enhanced, particulary to ensure future sustainakility.
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Non-structural measures invelve the use of knowledge,
and the practice or agreemsnt to reduce risks and
impacts, in particular through pclicies and laws as well as
raising public awareness through fraining and education.
As far as water sustainability is concerned, non-
structural measurss in water management deal with the
compliance and enforcement of the relevant Acts and
guidslines such as the Urban Stormwater Management
Manual (MSMA).

Groundwater can alsc be one of our water resources
but it shall remain an alternative resource as the country
has abundant surface water all year round. In order to
sustain the quantity of groundwater, the hydrological
groundwdater recharge process must e done. This recharge
is the primary mechanism for aquifer replenishment which
ensures future sources of groundwater for commesrcial
and residential use as well as to maintain future water
resources sustainability.

The NWRC has agreed fo the following measures
conceming watser resources issues:

s  Groundwater exploration as a scurce of raw water for
tfreatment plants during period of drought.

s Inter Basin Water Transfer 1o assist states facing water
stress.

¢« Implementation cf Naficnal Water Balance Study

(NAWABS) as a management tool for water resource

agssessment.

[=1 In the 11th Malaysia Plan, JPS was given
an allocation to develop NAWABS. Can you
explain how this system will help the country
manage its water resources?

Dato’ Sri Ir. Hj. Zulkefli: In order 1o sirengthen our
waler resources security, a holistic approach has been
Tfaken through the development of NAWABS, which will
serve as a Decision Management Suppert System in
water resources management. NAWABS will be used as
the management tool for earlier forecasts and warnings
anticipated during the water crisis/dry period. It will be
the centre for decisicn-making for flood and drought
management in the country.

The water balance modsl and Decision Management
Support System (DMSS) cover seven maijor river basins:
Kedah, Muda, Bemam, Melaka, Klang, Kelantan and
Batang Saribas (Sarawak). The model will provide Water
Rescurce Forecast two months in advance and issue
warmnings two weseks in advance to water managstrs in
each basin.

The mecdel cufputs are Waler Accounting, Water
Altemative, Water Availability, Water Pricritisation and
Demand Management Options, Water Allocation, Water
Storing and Releasing during High and Low Flows, Water
Quality (salinity, sediment fransport and turbidity), Water
Rescurces Index (WRID, Drought Index (D) and Water
Auditing.

EYWhat are the challenges we face in ensuring
water security for consumers?

Dato’ Sri Ir. Hj. Zulkefli: Malaysia has fo face the
consequences of heavy rainfalls that often result in flocds.
It is not surprising that, on averags, there are some 150 flood
events of various severities every year. There were some big
cnes but most were local flash floods that lasted less than
aday.

On the other hand, different parfs of the country may
alsc experience drought every year. These dry episodes are
dlsc part of the natural weather cycle and are prevalent in
some parfs of the country such as Perlis and the northern
part of Kedah. These areas exhibit climatic characteristics
similar to that of scuthern Thailand which has a distinct
dry spell. Drought has a longer onset period but its effects
are lenger and can be devastating. Many developed
countries in the temperate zone are more concermned cver
the impact of drought rather than flood.

Three other main aspects that influence the sustainalzility
of water resources management ars water quality, pollution
and the characteristics of usags. In 2015, the Department
cof Envircnment menitored 477 rivers. Of these, 276 rivers
(68%) were found clean, 168 rivers (35%) slightly polluted
and 33 rivers (7%), pclluted. Most of the polluted rivers are
in urban areas with a high pollufion load criginating frem
multiple scurces such as wastewater plants, industries and
commercial premises, as well as a small base flow volume
due to the large percentage of paved areas.

Excessive use of water for paddy irrigation is another
cause for concern. Farmers lack awarensss of water
conservation and major paddy schemes show an imigation
sfficiency of less than 50%. This issus needs to be addressed
as imgation is the biggest user of water resources in the
country. Even a small saving from this secticn will translate
into a big saving of water resources for cther uses.

[FAThe responsibility of managing the country’s
water resources rests with JPS. What is its vision
to effectively regulate and manage water
resources fo dachieve a more sustainable
development with minimum impact to the
environment?

Dato’ Sri Ir. Hj. Zulkefli: As mentioned earlier, we
have proposed, in the NWRC, fo apply non-structural
measures as an alternalive to structural measures. | have
adlsc touched on the Urban Stormwater Management
Manual (MSMA), which is actually about controling the
runcff from development through a control-at-scurce
approach as cpposed to the rapid-disposal approach.
Land use changes from rural to urban industrial areas cause
local runcff impacts on receiving water flow, quality and
ecclogy.

A potential and preferred approach to stormwater
management is the storage-criented approach. This
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Che frdhe albus after tive intende w with JURUTERA. (Fow i) Ca plain
(R . Hafi Arwar bin HBF Makva, JP S Oieodr of Coastal Zome M mage s oend
Civisor, EEM Cowmed Ve e ber and Co-opied Co s ithee Mew berof Waler
Remumes Technical Oivision (WRTO) of IEM, k. Or Worg Wad Sam,
Chradme an of WWETD, TEM, Chiln ' 5 i B Selefl bin Hassanm, JF 5 Diector
Gereml, k. EWas Sakdiv, [EM lice Pre sdent (207 6207 8), 1EW Cowrcl!
e e and Gow o fee W ber off IYRTED amd Dado' & B Azad bie MY
I a i, SJPF Direciorof Corporaie Civision .

prewvices for the tempomny stomge of stormwoter uncff
ot or near e point of origin, with subsequent slow e eose
to the dow netream stemmwater syetem or eceiing woter
(oetenticn) crinfitoticn inte the sumounding sl (etenticn).
Detentien and retenticn facilties oon edoce the freguency
cnd extent of downetreom flooeding.

Ao for as woter esourses o concemed, onhe 15% of
cur sufoces runcff B oatored whike 85% flows unrequibted
inte the seo. What we must de B o increcss the stomioe
frem 18% to B0%. This will reduce sufocs runctf ond peck
dechome inte the fves, hence educing the el of flood.
Storing woter cles oon be an allemative scloticon o woter
sz ity dunng the deought.

The B one of the soluticns o wary our woter sounses.
Other include interfintr Bosin woter tronstern. arounchwoter
explomtion, increosed water storoge copacity,
underground storoge of woter tapping minwater and
constructing Ew heod bormioe.

Mere impotonth. we nesd o legol enformsment
"vehicke” to cover dll ospects of monoging cur woter
reacuns=s. [N this regord, we howve proposed o nesw Water
Fescur=s Act, which will B2 tobked in Podioment in
Mevermber 2017 1 owill cover all woterreoted krws cnd
will s cie the od map to strenothen woter eescurss
mondcement in the ocountne. BB 0 comprehensiee
Aot which, once implemented with the suppent and
commitnent of the state acvernments, will ensure sevendl
csiol key stepe io create unifermity in cur appreoch in
mondaging woter peocuns2s The will dlec moke s o
focused on the main b of manoging noticnol woter
MEacl s,

We need O stiong commitment frem all stakehclde s,
especidlly stote oovernments and their co-opemtion. For
thi, we hotve gone iound o allthe vancous states te explain
the impentonce of working toaether and ococepting the
propoeed Act 0 this coee, | will ensure thot all JP5 Stohe
Director will peruode and give some odvics poricukciiy
to stote qovernments to aosept the new Aot

JPE hee dlec proposed fo the Govemment the
establehment of o new dentity to integmite and forify the
ronogerment of the oo untne's woter eecunses ond to mce
the cgenoo of achieving woter security. The encom poeses

humon safety, ecsnomic security, food secunty, hvdno- power
s Uty and the esilience to dealwith the impoct of climote
chonoe. The noane and other detaik for this new dentity ae
still Being fincleed.

fte formotion B oo bokld move under the WMokysion
Sovernment s 2080 Noticnol Tonsfoematicn (TR0 madmop
o becme g top @0 oountny in the wond By 0807, with cleor-
cut economic, 2ocidl, cutumiland envirenme ntal tonoets.

[ In the global context, flood defence has
dominated flood management in the post
decades and recently, scientists are promoting
“Flood Resilience” and “Flood Adaptation”
o5 the preferred concepts in managing flood
Where does Mualaysia stand currenthy and do
vou think we are reacdy for it?

Dato’ S Ir. Hi. Zulkefli: Molkoyeic hos been appling

the conoept of Living With Fiooed in tems of ogresing with

the premoted appreoch of Food Resilience and Flood

Adaptaticon. Living With Fieed B one of the Integmited Flood

Monooement opprooashes for effective and efficient flood

rmitioctien monooerment. | oses flood phine efficent o well

k. minimizes domoge o preperty and the lees of life though

the folowing principes:

+ Empey o boein approoch.

+  Treat floods ce part of the woteroycie.

+  Inteqmote lond cnd water monooe ment.

+  Addopt o mik of strcfedies bosed on rek monoioe ment
opprooshes,

+ Encbe coopention between differsnt aoencies.

«  Ensure o patdicipaton approcch.

[ZX Flood Management Budget Appraisal is a
systematic process adopted by most developed
countries. For instance, the United Kingdom has
applied Flood and Coastal Defence Appraisal
Guidance FCDPG3. This b o transparent system
that justifies the worthiness of the flood budget
spending in accordance with the cost-benefit
scores based on the merits of economic, social
and environmental factors. What appraisal
system has JPS adopted? Will it be an efficient
metheod to help us achieve developed nation
status?

Dato’ Sri I Hj. Zulkeflii on 24 MNewember 2007, the
Metionol Develpment Planning Committes (N DPCD decided
that voloe Monooement must be impemented in fedenl
o mment Propectk thot are weth RMED milicn and above.

The volue Moanooerent process inclodes the proosss
of Vidlue Aseeserent on the conocept desion of the project .
which will b2 led by the Econcmic Planning Unit, | ois then
fiolerwed by violue Enginesring bbomitory in order to o plinmise
cogts, aternctive: ond o determine the best method of
implernentcticn. The B to mcximise volue for mocney, imnprwe
the effectvenes: of the project and finclise the desiogn bosed
=n the sempe of the projpect. B
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