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DATA HUJAN

Tempat Menyukat Hujan

Gua : .
Kuala : : Tanah | Kota |Tanah| Pasir | Pasir
CUR MIVEETe Krai Mu;an Sl ALELE [ Merah |Bharu |[Merah| Mas |Puteh|{jumla
Tarikh Guny Gua Jeti Ranta h
Kg. Kg. Kg. |Dabon{Tualan|Kuala : u Pasir
ng : Musan : . |Kusial | Kasta [Jenob : :
Aring| Lalo Jeli g g Krai Panja | Putih
Gagau g m ng
(mm) ((mm)| (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm)
12/20/20
14 36 19 17 13 106 24 16 38 121 84, 110 58 105 747
12/21/20
14 302 128 77 65 70 78 82 78 99 32 96 59 23 1189
12/22/20
14 478 294 208 212 130 243 227 155 83 12 70 20 29 2161
12/23/20
14 515 13 0 116 39 154 164 24 27 5 46 13 4/ 1120
12/24/20
14 159 0 0 O 160 101 112 211 261 40 181 77 60| 1362
12/25/20
14 32 0 0 0 60 0 8 22 18 6 15 17 100 188
Jumlah| 1522 454 302 406/ 565/ 600 609 528 609 179 518 244 231 6767

Gunung Gagau 1376m, Gua Musang 118m, Kuala Kerai 36m



Kelantan River Basin has a tropical climate receiving rainfall throughout the year. The average annual rainfall
varies between 0 mm in the dry season (March-May) to 1,730 mm in the monsoon season (November —
January). The average runoff for the Kelantan River basin is about five hundred (500) m¥*s. The average
precipitation in the Kelantan river basin is approximately 2,500 mm/year while regional studies show that the
average combined loss due to interception and evapotranspiration is about 1,200 mm/year. The resulting
average runoff is therefore approximately 1300 mm/year. The average temperature is approximately 28°C at
Kota Bahru. The basin is densely vegetated over the scraps and also on the valley side slopes.



Laporan Catatan Aras Air Tertinggi Mengikut Tempat

Tempoh 01-12-2014 sehingga 10-02-2015
Kemaskini Pada : 10-02-
2015 08:37:21
Aras Aras Aras Aras Catatan Tertinggi
Bil Sungai Tempat Normal . Amaran | Bahaya Sukatan
Berjaga (M Tarikh & Wakt
vy (Bl gy gy | T 4 )
Sungai 12/24/2014
1 Galas Dabong 28.00 32.00 35.00 38.00 16:00 46.47
Sungai
2 Lebir Tualang 23.00 27.00 31.00 35.00 |12/24/2014 6:00| 42.17
Sungai 12/25/2014
3 Kelantan [Tangga Krai 17.00 20.00 22.50 25.00 15:00 34.17
Sungai  |[Jambatan
4 Kelantan |Guillemard 10.00 12.00 14.00 16.00 (12/26/2014 0:00| 22.74
Sungai [Tambatan
5 Kelantan |DiRaja 1.00 3.00 4.00 5.00 12/26/2014 0:00| 6.89
Sungai
6 Golok Jenob 19.00 21.50 22.50 23.50 1/12/2014 2:00 | 24.93
Sungai  |Rantau 12/18/2014
7 Golok Panjang 5.00 7.00 8.00 9.00 11:00 10.84
Sungai
8 Semerak |Pasir Putih 0.40 2.00 2.30 3.00 12/18/2014 7:00| 2.67




WATER SUPPLY

RIVER ABSTRACTION= 20 NOS =
213,414m3/day

HCW = 10 NOS = 127, 570 m3/day
BOREHOLES = 5 NOS = 82,602 m3/day.

TOTAL PRODUCTION =423,586 against
designed of 461,050 m3/day.



River basin

The Kelantan River is only drop for 10m from the
coastline to Guillermard Bridge with a distant of 60km.

The main river comprises of seven major
Subcatchments (Kota Bahru, Gullimard, Pergau, Kuala
Krai, Galas, Lebir, and Nenggeri/Betis) that covers a
drainage area of 13,170 km?.

Kuala Krai — Sg Galas + Sg Lebir
Dabong — Sg Pergau + Sg Galas

Kg Bertam Baru, 4 km downstream Sg Betis meets Sg
Galas (Sg Betis — Cameron Highlands/Gua Musang
Road)

Gua Musang — Sg Galas + Sg Ketil
Manik Urai — Sg Lebir + Sg Sok



Year of: 2013 (June)

Name of Water Supply Area Actual Design Average Daily

(District)

Treatment Plant Intake Commissioning  Upgrading Capacity Production
(m¥day) (m¥Day)

Sg Kelantan Pasir Mas/Tumpat




Year of: 2013 (June)

Supply Area Actual Design Average Daily

Name of Water Treatment . s s
(District)

Plant NELE Commissioning Upgrading Capacity Production
(m?¥day) (m?¥Day)

Felda Aring i Gua Musang

Bharu/Machang/
Pasir Puteh




Name of Water
Treatment Plant

Tanjung Mas

Intake

Borehole

Year of:

Commissioning

Upgrading

Supply Area
(District)

Kota Bharu

2013 (June)

Average Daily
Production

(m¥Day)

Actual Design
Capacity (m¥day)

461,050




A 100-year maximum flood susceptibility mapping using integrated
hydrological and hydrodynamic models: Kelantan River Corridor,

Malaysia

B. Pradhan ' and A.M. Youssef®

1 Faculty of Forestry, Geo and Hydro-Soence, Dresden University of Technology, Dresden, Germamny
2 Inshitwie of Advanced Technologqyg Unmersity Putra Malsysa, Serdang, Malmysis
3 Depariment of Geological Hazards, Applied Gealogy Sechon, Saudi Geologal Survey, Jleddah, Ssudi Arabia

Comespondence

Bissvmeet Pradhan, instituie of Advanced
Technalogy, Univeruty Puira Malaysia,
Serdang 43400, Malaysa

Tel: +B03-8340 B40S

Fax: +003-B030 6051

Emails: biswajest@maioty com or
biswmest2 4@gmal com

DOETO T W A TAE-FIEM 201101103 5
Key words

Food weceptibiity analysa: GES; hydrological
model; Malaysia; FOR model, remote sensng

Abstract

The Kelantan River is located in the northeastern part of Peninsular Malaysia and
presents a great challenge in terms of long and recurring fleods. The recent floods,
in the year 2005, 2006, 2007, 2008 and 2009 due to heavy monsoons rainfall have
triggered these events along Kelantan River Basin. This paper summarizes the
findings of the flood susceptibility analysis using hydrological and hydrodynamic
models with the aid of GIS tools and remote sensing data. Terrain information
such as historical flooded areas for the year 2007 was extracted from RADARSAT
images. Further, digital devation model and precipitation information were
updated to enable the quantification of Aood-associated attributes. For hydro-
logical and hydrodynamic analyses, data obtained from Department of Irrigation
and Drainage, Government of Malaysia, has been used corresponding to rain
gauge/discharge stations along the Kelantan River. Data on daily and hourly
average discharge and peak discharge are modelled for all the stations for different
perisds. Probability density moisture combined with rainfall simulation meaodels
was applied to determine the maximum flood susceptibility map. Results indicate
that the flood-prone areas delineated on this map correspond to areas that would
be inundated by significant flooding (approximately the 100-year flood).
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Figure2 Catchment area and distribution of water gauging station in Kelantan River Basin
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Table 1 Characteristics of water-level stations in the Kelantan River Basin

Station no. (daily mean flow) Station name River Basin Telemetry {TW'manual (M} Year open Data availability
L120401 5g. Menggin di lam. Bertam Kelantan M April 1975 Mo
L222452 5. Lebir di Kqg. Tualang Kelantan T February 1973 ‘fes
L320443 5. Galas di Dabong Kelantan T July 1972 ‘fes
L419401 5g. Pergau di Batu Lembu Kelantan M December 1978 Mo
Lh21444 5g. Kelantan di Kuala Krai Kelantan T December 19749 fes
L721442 5g. Eelantan di Jam. Guillemard Kelantan T 19459 ‘fes
&122441 5g. Eelamtan di Kota Bahiru Kelantan T December 1962 ‘fes

I Flood Risk Management (2011) 1-14

& 2011 The Authors

Journal of Flood Risk Management & 2011 The Chartered Instriution of Water and Emeronmental Managemeant



TABLE |
Landuse Changes by Year 1984, 1997 and 2004

Landuse Types 1984 Area (ha) 1997 Area (ha) 2004 Area (ha) Average
Forest 10454677597 .83 B01154.92 T10073.92 3485396276
Rubber 11683597 163510.79 142170.10 140830

0il Palm 20656.6 G3R35.01 87974.12 58155.2

Source: Kementerian Pertanian Malaysia 2004

Pertanika 1. Soc. Sci. & Hum. 22 (1) 267 - 269 (2014



Implikasi/kesan banijir

21 deaths

> RM 1 bill properties
2000 lost homes
Diseases

Intangible: Environmental damages, trauma,
inconvenient, opportunity losses

Schools + furniture + books etc were destroyed,
no public water supply for cleaning works —
extended opening

WTP were damaged, some distribution pipelines
were cut-off.



We have flood
every year
But this time was




Perancangan dan pencegahan banjir

River basin management (many studies and
publication have been produced, any listeners or
just among the researchers — what went
wrong???

Land use (is it too academic?? Need political
will?7?)

Legislation and bylaws (enforcement??
Economical aspects? Reserve water catchment?)

Disaster Risk Reduction Program



o
Inlernational Siraleqy for Disaster Reduction

SUMMARY of the Hyogo Framework for Action 2005-2015:
Building the Resilience of Nations and Communities to Disasters (Hyogo Framework)

Expected outcome, strategic goals and priorities for action 2005-2015

Outcome

Expected
The substantial reduction of disaster losses, in lives and in the social,
economic and environmental assets of communities and countries

.

mﬂnﬁ

The integration of disaster risk reducion inbo

sustainable development polices and planning

Development and strengthening of institutions,
mechanisms and capacities to build resiiznca o

hazards

The sysiematic incorporafion of risk redwction
approaches inta the implemantation of emargency

preparadnass, responss and recovery programmeas

.

.

ey Ativiies

Priorities for Action

1. Ensure that disaster risk . |denffy, assess and manilor 1. Use kmowledge, innovaion 4. Reduce the underying risk faciors 5. Sirengthen disasier

reduction [DRRA) i a nafional disaster risks and enhance sary and educaiion o buld a culiure for efiectve response at al levels

and a local priority with 3 WEITINg of safety and reslience at

sirang insfhutional basis for alllevels

implementzion

= DAR insivional mechani sms. = Aisk assesuments and mapes, » Informalion sharing and cooperation; & Susiainable ecosysiems and ensironmental u Disasier maragesment capaciies:
inational plabiorms multirisk: elaboration and » Metworks somss disciplines and management policy, bechnical and insSistional
desgnated resporsE bl bes dessemination regions, daogus « DRR sraeges niegraied with cimate change Lapachnes

» DAR part of dersslopment » Indicaiors on DAR and vulnerabiity + Lise ol siandand DRRA lerminoiogy adapiation w Diaiogue, coondinafion & information
policies and planning, secior = Daia & sialisical loss imormation » Inchusion of DAR inio school » Food s=ourky for reslience sxchange between disasier managers

wise and muiisecion

» Legisiafion o support DRR

» Decenfralisalion of
responsibities and resoumes
» Bssezsmen of human
resoumes and capacties

» Foster poliical oomimibment
» CommunEy partidpation

= Early waming: peopls ceniered;
irfprmation sysiemes: public policy

» Scienific and ledhnological
devsiopment; data sharng, space-
barsed sarth obsenvabion, dimate
madelng and forecasiing: sarky
WG

= Aeglonal ard emaging risks

ouriouls, tormal and imlormal
educafon

» Training and l=arning on DRFA:
oomumisnity evel ool auhomes,
fampeind seciors: equal acmess

» Resaarch capacky: multibnsk: sooio-
eConomic. applicalion

» Public awarensss and meda

=« DRR infagrated infic health sscior and sale hospilals

= Profecion of orifical public facifes

= Aecovery schames and sodal safety- nels
« Vuinerabiity rsiuchion wilh dversifisd INCome opions

= Financil isk-sharing mechanisms:

» Publc-private parnership

« Land uss plarning and buldng mdes
= Fural development plans and DRR

and deweinpment seciors

» Fegional approaches o dsasier
response. with rsk reduction foous

= ReEview & and exemiss preparedness
and conbngency plans:

» Emergency funds

» Violuniansm £ paricipation

.

Cross Cutting Issues

| Gender perspective and cubual diersty | | Community and volunteers participation | | Capacity buiking & technology transier

Cantibuting to the achievements of the intemationally agreed develapment gaals (induding the MOGs)




Costisue
BUMMARY of the Hpago Framesark for Aclion 2002015
Bullirg the Reslience of Matikare and Communities o Disxser Hyogo Framewo |

@) IS

Implementation and Follow-Up
I ordeer to schieve the goals and sct upon the prionties identfied in this Framework, e following tasks have been identfied to ensure implementation and follow-up by Siates, regional and intemational orgarizations in collsboraSion
wih vl society and ofher siskeholders. The |SOR pariners, in particular the Inter-agency Task Force on Disaster Reduwction and secredarial, are requested fo assist in implemending $is Framework for Action.

General Considerations
brpmeniafion by diferent stakeholders, muld- Elales primariy responsiblec an Basiid rmuiti- Paricular afendon o Eiaies, regional and infemational Follow-up infegraled wih
sapiodal appimach; paricipaton of dvil sooety ‘snabling intemational srrdronment stakEmoioer - Small Isiand developing Styies: Maunius Siralegy; HTanTations 10 foser ooEmnaton 3mong DREr Major CONfErences in
(NGO, CBO=, volumisers), scienific community & i vital, incl. sfrengthened regional parinerships - Least dersedoped couniries; themsedves and a Srengthensd imlemational Tizkds relevart io DRR;
prvaie secior is wikal Capacities - Africa Siralegy for Disasier Reducion (150R) TEviews 35 appeopiiaie

. 2

Actors

Regional Drganizations and Institutions

International Organizations (including UN System and IFls)

+ Designate raional coordinalion mechanisms for the
implemeniabion and follow up, communicaie o the IEOR
sarelanal

» Mational baseline assessmenis of e stalus ol DRR;

» Publish and updale 3 summary of nalional programme for DRR
Ircduding inlerrabional cooperation;

» Dewelop procedure for resiewing rabional progeess including
sysiems for ooesi beneff analysis and ongoing mondioning on risk;

» CONSOe Jooeding Be, SopFong of raiifying eEvant inisrrabonl
egal insinamenis and o make sure they ane impdemeniesd;

» Promoie e inlegration of DRR with dimate varability and cimais
change inic OFA siralegies and adaptabicn fo cimale change;
BrEUNE Mmanagement of reks 1o geological hazards.

Criical asks

= Promodie regional programmes inciuding for fechnical
cooperiion, capacily development, he development
of methodologies and standams. for hazard and
‘wuinerabilify monforing and assessment. e sharing
off infonmaiion and efeciise mobiizalion Of MESOUTES,

w Undierake and publsh regional and sub-regional
baseline assesamenis

u Coordinabe and publish reviews on propress and
SUppO nesds, and FSsisis counines In preparaton ol
rabional summarnies;

» Establish specialired regional collaboratve cenlers;

u Support he development of regicna mechanisms and
capaciies for early waming, Including for surami

« Engage in fhe mpsmentalion of the DR by ancouraging inlegrabion of DAR infio humaniasan and susiainabie
oewelopmen Mekdis:

« Srengthen he capadty of e LN sysiem i assist deasier-prong developing counines. in DRR and mplemenl
measures for assessment of progeess;

« ienbly 3Chons B a5t dEsasier-prone Jeweinping Counimes in e impiemeniaton of e Hyogo Framewm, snoums
e inlegrafion and that adequale funding |5 aliotaied; assst insefing up rabional srategies and programmess for DRR;

» Imiegraie acions infn relevani coomdinafion mechanisms (UWDS, LASE. RCs and UN Counlry Teams);

» Imegraie DRR inlo development assisianoe Fameworis such as CCALKNDAF, PRSF,

« In collaborabion wih netwoncs and platicmm support dats colischon and forecasfing on raiural hazards and nsis; sarly
waarning systemss; full 4 open exchangs of data;

& Support Siales with ooondinated infermnafional reliel assisfance io reduce vuinesrabllity & increase capacies

= Srengihen inisrrational mechanisms o suppor disaster sificken SSales in posi-dsasier recovery wih ORR approach

« Adapt & srengthen nler-sgency dsasiesr managemen! Taning for DRA and capacity Bulkding.

. .

-~

ISDR {Inter-Agency Task Force on Disaster Reduction & secretariaf)

= Develop o mair of roles and infliaives in suppond of fofossup 1o the Hyoge Framework;

» FaciFale fhe coordination of sfecive actions wilhin the UN system and oher inlsrrational and regional enities o
suppor e implementaion of the Hyopo Framework, idenify gaps. facliate processes fio develop puidedines. and
policy ‘ionis for sach proely anea

= In broad consultaion, develop generic, realisic and mexsurabie indicalors. Thase indicators could assis! Shies n
measuring progeess in fhe impementaion of e Hyopo Framewonk;

+ Suppor! nalonal platioms: & regional coormination;

s Regisier rsievant parinerships with Commission on Susisinabie Cevelopment;

» Shmulate the enchange, complafon, analysis and dsseminaion of besi practices, kessons lsamk;

» PTE[are pericdic reviEw on Drogeess iowards achiesdng the objscives of the Hyogo Framewort and provide repons io the
UNGA & pher UM bodies

-~ 2

Resource Mobilization: States, Regional and International Organizations

« Mobilime resosmes and capabiliies of riesdant national. regional and infemational bodes, induding e UN sysiemc

» Provide and support e implemeniafion of the HFA in disasier prone deweioping countries, inchading Erough fnandal and
‘fechnical assisiance, addresming debl susinabilly, fechnology iransfer. pubdc-privale pannership and Mosih-Soutn and Souh-
South cooperabion:

« Mainsiream DRR measures inlo mufiieral and bilaleral devsiopment assisances programmes:

-« Provide adsquals vwoiuniary inancial confribubion o e UN Trust Fund for DR io suppot iciow-up acivilies 1o Hyogo
Framewori; revisw USage and Messibiity jor e Spaaresion of this furss;

-« Deveinp parinership fo implement schemes that spread oul risks, reduce insuanc: premiums, expand nsurance covenge and
Increase fnancing for posi-disasier seconsiruction. inchuding Swough publc and privabe painerships. Promole an ensimonment
thatt ercoursges & oulure of insuranoe in developing oouniries.




Pengurusan dan Pemulihan Banjir
(Water)

Government policy, public institution

Community engagement, volunteers,
education system

Corp of Engineers in Waterworks (check how
many have join it??)

Hyogo Framework for Action 2005-2015



Cadangan Inovasi Pengurusan Banjir

Water has to be available during flood (how?
Where? Drinking and sanitation?)

Potable treatment system: R & D??

Source abstraction at certain flood return
period: 1 in 50 years? 1 in 100 years?

Boreholes in evacuated areas?? Using standby
generators and pumps — need to maintain
periodically



