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Wifi
Connect to: IRDA_Guest
Agenda User ID: KlebangGuest
Password: IRDA@2025

Session 1 (10:00-12:00)
1. Opening

2. Presentation and demonstration of the functioning MHP-IM prototype
3. Explanation of financing needs for sustaining MHP-IM operations

Lunch break (12:00-13:00)

Session 2 (13:00-15:00)

1. Data and model validation session with data provider
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About the project

The Climate Technology Centre and Network
(CTCN) supports the Development of a Multi-
Hazard Platform for forecasting local level climate
extremes and physical hazards for Iskandar
Malaysia.

The objective of the Technical Assistance (TA) is to
enable Iskandar Malaysia to take early actions to
mitigate climate risk through a decision support
system designed in an inclusive manner and based
on the understanding of the local level climate
extremes and their impacts by integrating them into
a prototype Multi-Hazard Platform (MHP) focusing
on coastal hazards.
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About the project

The overall goal of the project is to:

Develop technical specifications to design
and integrate information on local climate
extremes and hazard risks in a multi-hazard
platform (MHP) for Iskandar Malaysia (IM)

Develop a prototype and establish the
financing requirements to operationalize the
MHP for IM

Improve local capacities in implementing a
people-centred forecasting system using social
Innovation.
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About the project

Functional

and
Technical

Workshop 1: 11 March 2024 Design

Discussion session with data
providers: 24 June 2024

Workshop 2: 10 Dec 2024

Workshop 3: Today )

A :
ISKANDAR A
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Deltares
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MALAYSIA

= Functi n‘in pI"OtOter

11 Mar 2024 10 Dec 2024
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About the project

Now:

End of Phase 3 + start of phase 4

Next:

- Develop knowledge products —

Phase 4

Deltares

Development of a Multi-Hazard Platform for forecasting local level climate extremes and physical
hazards for Iskandar Malysia

Establishrisk
information
requirements,
current statusand
needsin data,
models, software, IT

In-country co-

design
workshops

Collectdata and

feedback from

potential end-users

to co-developthe
MHP

| 3

In-country
consultation
workshops

Consultation with key stakeholders (NRECC, IRDA and CTCN)

¥

In-country
workshops and
training

a
>

Prepare a detailed
workplan

Establish
communication

Stakeholder
consultations & desk
study to assess risk
information
requirements

Required status based
on forecast requirement
and environmental
characteristicsin
Iskandar Malaysia

v

Gap analysisand

functional +technical

design of MHP

T3. Prototype development

Model
development
and risk
information
preparations

Multi-hazard

platform
development

Financing
requirements
preparations

Capacity
needs
assessment
and capacity
building
activities

Development of

early warning
protocols

Development of

_| risk information

knowledge
products

DEL1. Detailed
workplan

' £

Delft-FEWS

First version of
prototype MHP

DEL2. Function &
technical design

-'-'r-'-'-'-
v

£y

Delft-FEWS

DEL3. Functioning
prototype of the
MHP

£y

Delft-FEWS

DEL4. Improved
local capacity and
knowledge products



Use cases of the Multi Hazard Platform

Operational use

- Real-time monitoring Multi-Hazard Platform

- Nowecasting (0O — 6 hours) Rainfall Rainfall Observed
. (statistics) (real-time) discharges

- Forecasting (0O — 14 days) - -

- Long-term / seasonal forecasting — Q (m?/s)
(2 weeks — 3 months)

Use in planning SFINCS / Delft3D FM

- Hydrometeorological database
(>10 years of data)

b StatIStICBJ anaIyS|S Fotreach iy

return perio
. Historical / event-based simulations Reltme m
- Producing hazard maps | - i

Producing risk maps —
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Delft-FEWS (concept)

Data providers:

weather forecast radar & telemetry field :
& measurements - MET Malaysia
’ k @ A A - DID
& X
m distributed clients 5 local

l authorities
Processing

Validation E Delft-FEWS N

Interpolation =
Transformations

database emergency services

| = [
mmm General Adapter (\gm
internet/intranet

amd  Model adaptor g w
I b
IRDA I,
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WFLOW Hydrological Model *

Model setup
« Using openly available datasets
* For the complete model domain
* Model settings:

Timestep: 1 day

Grid size: ~250 meter o wn

« Model can be used in both
operational and planning mode
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SFINCS: Rapid (compound) flood modelling .y

SFINCS for Iskandar Malaysia: T
« Based on local DEM - 0
(10 m and two river bathymetry) 180000 o
* Landuse E 170000 E T
(ESA Landcover — 10 meters) &
160000 3 o A
* An assumption that coastal —T T
water level is at 0 m i el
« Grid resolution — 100 m B LB S |
330000 340000 350000 360000 370000 380000 3900| | &¢
X [m] - WGS 84 / UTM zone 48N
. . _ . b,

https://www.deltares.nl/en/software-and-data/products/sfincs
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https://www.deltares.nl/en/software-and-data/products/sfincs

Delft-FIAT concept pird

Calculates Flood Impacts based on available flood ° ; a
hazard, exposure, and vulnerability information

max potential damage x damage fraction

Damage fraction

x Damages
: :
, Iy T g
| Finished fioor elevation | 5
Water depth (feet) o

Extract water level
Subtract finished floor elevation

Get damage fraction

0

Vulnerability function (JRC, 2017)

Delft-FIAT o Flood Impact

Deltares 11
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MHP-IM Main Document

Summary 4 8.2.2 Proposed activities phase 1 7
‘ UTM D e lta res 8.2.3 Scope of later phases 80
e e 1 Introduction 7 83 Requirements for a sustainable system operation 81
8.3.1 Sustainable finances of technical developments 81
8.3.2 Institutional enabling conditions 82
2 iy . 8.3.3 Funding sources ) 85
3 Stakeholders 13 8.4 Conclusions and recommendations 87
8 3.1 Overview of relevant stakeholders 13
Development of a Multi-Hazard Platform 37  Stakishokter groiie i Tecukbments 14 3 Rekesnces 8
(MHP) for forecastlpg local level climate ¢, Mothodology §
: eneral approac
eXtremes and ph.y5|cal haza rds for 4.1.1 Stakeholder Consultation Workshops A o)
Iskandar MalayS|a 4.12 Data collection ~ ¥ Il Estimated Annual Damage [MYR]
4.1.3 Flood risk assessment <1k
; 2 H 4.1.4 Development of a prototype R
I Functional Design and Prototype Development Report I FI rSt dOC . 42 Selection of hydrometeorological and hazard models (activity 2.1) B - 10K
43 Establish threshold values (activity 2.2) [ 10K - 500K
| 4.3.1 Data collection I 500K - 5M

4.3.2 Statistical analysis M-
44 Generate probabilistic hazard maps (activity 2.3)
45 Update / develop vulnerability curves (activity 2.5)

46 Design localized hazard forecasting (activity 2.4) /

5 Functional and technical design

5.1 Delft-FEWS platform

52 Importing of data o

53 Models '
5.3.1 Hydrological model: Wflow .
5.3.2 Flood hazard model: SFINCS
5.3.3 Flood risk model: FIAT
5.3.4 Other hazards

54 Reporting and early warning
5.4.1 Automatic reporting
54.2 Early warning

6 Results of the risk assessment D . 3 . 1

6.1  Statisti i .

S Working MHP prototype +
* user manual

3 Damage and risk calculations

7 Other operating requirements
7.1 Data connections
7.2  Support & maintenance

Flood risk map

cture 5 Time: 20-03-2025 08:00:00 to 21-03-2025 08:00:00 GMT+8
7.4 Tools & Models =
7.5 Capacity building 73

? o o e Pe*D.3.2 Report on
financing needs

8.2 Recommended approach
8.2.1 Phased implementation

- A
-
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MHP-IM User Manual (D.3.1.)

Deltares

Development of a Multi-Hazard Platform
(MHP) for forecasting local level climate
extremes and physical hazards for
Iskandar Malaysia

|_wrp-m uservanval_| Complementary doc.

o s D
OCTCN  maamornh Y
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31
32
33
34
35
36

37
371
372

41

42

421
422
423
424
425
426
427
428
429

43

431
432
433
434
435

44

5.1
52
53

Summary 4
Introduction 7
Installation of MHP-IM Stand Alone (SA) Application 8
MHP-IM Explorer 1"
Overview
Map Display 3
Drop-Down Menus
Button Bar
Log Panel
Status Bar 3.1
Side Panels
Data Viewer
MHP-IM Topology

Displaying and Editing Data in MHP IM
Icons

Accessing Data via Data Viewer
Data Display Button Bar
Context Menu
Shortcut and Group Display
Data Flags and Data Labels
Data Validation
Editing Data
Editing Data Labels
Commenting on Data
History

Accessing Data via Spatial Data
Control Toolbar
Time Slider Toolbar
Individual Frame Selection
Acc lation or Moving A ge Slider
Legend

Accessing Data via Database Lister

Retrieving Data from MHP-IM
From Data Display
From Spatial Data Display
Running Export Workflow

Deltares

54 MHP-IM WebOC 38
6 Running MHP IM Workflow 40
6.1 Import 40
6.1.1 Import Rainfall 40
6.1.2 Import MetMalaysia Weather Forecast 41
6.1.3 Import Relative Humidity 41

MHP-IM Explorer

Overview

One of the main windows of the system is the FEWS Explorer shown in Figure 3.1 below. In
this case it is the Map window or Map Display.

f ST

#lduu 3.1 MH-P:IM é;q:;lorer with the M_a;) Dlsp-léy anJ&\e s:Ee f’anel Open

The following elements of the Delft-FEWS Explorer are always shown, regardless of which
window or tab is currently open: the drop-down menus, button bar, main tab menus, log
panel, status bar and any side panels. These are described in more detail in the subsequent
paragraphs.

The user can resize, hide or open panels like the Logs or Data Viewer (one of the side
panels) by pressing the panel buttons. It is also possible to make any of the tab menus
floating and to put them on an additional screen (Figure 3.2). The current layout can be
saved through the menu File — Save Layout. It is always possible to go back to the default
layout from the same menu

April 2025
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Latest Improvements of the MHP-IM (1)

1. The MHP-IM prototype is functioning properly

2. All collected data have been used to develop the hydrological
and hydrodynamic models, and to generate the flood risk map

3. Initial flood model check has been completed
4. Flood maps have been produced for multiple return periods

Maximum water depth - 2 Years Return Period Maximum water depth - 100 Years

turn Period

200000 £ 200000 -

190000

190000
180000 4. 20 180000 . 3.0
E E
> 170000 25 > 170000 25
160000 20 160000 2.0
©
£
ik 15
150000 : 150000 -
140000 2 10 140000 Ko v 1.0
320000 340000 360000 380000 320000 340000 360000 380000
x [m] - WGS 84 / UTM zone 48N 0.5 x [m] - WGS 84 / UTM zone 48N 0.5

Deltares

hmax

5 B
=} o

=
o
=]

Discharge (m3/s)

.
o
L

)
o
L

Worlkflow

v & Import

Internal Data
External Data
Process
Converting Rainfall to Areal Rainfall
Retrieve Data From Remote Sensing
Local Data
ERAS
GPM
Generate Hazard Map
Generate Heat Index Map
Run SFINCS Local Historic
Run SFINCS ERAS Historic
Run SFINCS GPM Historic
Run SFINCS Forecast
Export
Export Rainfall
Export W.L. and Discharge
Report
Generate Flood Impact Report
Generate Rainfall Report

Location: UBC_5

@
o
L

=
o
L

—— Local rainfall
—— Global rainfall

T T
10! 102
Return period (years)



Latest Improvements of the MHP-IM (2)

5. Produce flood early warning at river gauge location based on
the water level, water depth and river discharge threshold.

5 MHP-IM Topology

6:Data Viewer

Dashboards  Qptions  Help er

Q| zoom extents 20 O fF-0a- A

‘(&K{Mu Bukit Batu /

Eile  Tools

ot @Es

@, Q G (

W Air Terjun Kota Tinggi (dummy station ID)
W Sg- Sayong (dummy station ID)

ng Johor di Rantau Panjang
W Bukit Besar

a Sg. Johor di Kota Tinggi
%25, Kepala Orang di Kg. Sri Jaya

.
W 59 Pinggan di Parit Markom (F2) (dummy station D)
>

Ra ~~—— Xolam Air di Bt. 21 Kulai (dumms station ID)
3 v ) <
jdbizgt $ ) Sg. Skudai di Kg. Separa 4
a charge e, at S W pejabat felda Ulu Tebra F2) (dummy station ID)
¢ S
Hourly Historical Water Level oS \
e M e Do 7 SN ?Sg,Tuaryd\BancarTvam\F!
Hourly Forecast Water Level g 4 53 Ayer Hitam di Kg. Paya Embun & K9 Maju Jaya M o Tiram di Ko. Bukit Dagang
i r Depth Ji, -
Sg. Pontian Besar di Kayu Ara Pasang (F2) (dummy station ID)
{ Kg. Laut (dummy station IDY”
- W Ldg. Sg. Plentong (F2) (qummy station ID)
v W Ladang Lim Lim

//‘/\) Pekan Nena (F2) (dum on 1)
[ Iy peianenal 62 s aton By : 1
' #9P8 Parit Mesid (F2) (dummy statign 10)

Ao Yu Pula &

Parit Keliling di Kg. Pasir

W'Sg. Masai di Jif, Panggung Wayang (F2)
Myara Sq. Skudel g Ko. Bakar Batu (F2) (dummy station ID)
WLB/A Kolam Ayer (F2) tdummy station ID)

Kg. Baru Muafakat (dummy station ID)
7

2
W Rambah (E2) (ummy station 1Dx_

Johor, Kota Iskandar (F2) (dummy station ID)

n Nen 2]
& Parit Keliling di Kg. Pasir

Pejabat Felda Ulu Tebray

immy station ID)

v W Sg. Perpal di Kg. Pok (F2) (dummy station ID)
"rdg. Getah Kukup (F2) (dummy station ID).
/ 4

.

5 0 15 20 25 km
— P —
Bmap O | UB0awDisoiay | [ Group Dispiay | @ spaviatData ([l System Monitor < Manual Forecast

Logs Christian Liguori Current system time: 21-03-2025 10:00 (GMT+8) 03:26:14 GMT 11:26:14 SGT Stand alone 1421, 103654 00MB/s 8T1MB

De

ltares

VN

Hsim Hsim
(my (m)

GMT+8 Parit Keliling di Parit Keliling di
1436401 1436401
(1 [2]
21-03-2025 21-03-2025
08:00:00

£urud-cULD 1oL
20-03-2025 19:00
20-03-2025 20:00
20-03-2025 21:00
20-03-2025 22:00
20-03-2025 23:00
21-03-2025 00:00
21-03-2025 01:00
21-03-2025 02:00
21-03-2025 03:00
21-03-2025 04:00
21-03-2025 05:00
21-03-2025 06:00
21-03-2025 07:00
21-03-2025 08:00
21-03-2025 09:00
21-03-2025 11:00
21-03-2025 12:00
21-03-2025 13:00
21-03-2025 14:00
21-03-2025 15:00
21-03-2025 16:00
21-03-2025 17:00
21-03-2025 18:00
21-03-2025 19.00
21-03-2025 20:00
21-03-2025 21:00
21-03-2025 22:00
21-03-2025 23.00
22-03-2025 00:00

Run SFINCS GPM Historic: [1] 21

08:00:00

4.50
-03-2025 08:00:00 GMT+8...

Parit Keliling di Kg. Pasir

—Hsim [1]
—H.sim [2]

Water Level (m)

30
25
20
15
e __________________________________________________________ ____________|
05 Warming Level
00 Alert Level

LooMNemmollewel __f_ Ll
05
10

18-03-2025 19.03.2025 20.03-2025 21.03.2025 23.03.2025 24.03.2025 25.03-2025 26.03.2025

00:00 00:00 00:0 10:00 00:00 00:00 00:00 00:00
Run SFINCS GPM Historic: [1] 21-03-2025 08:00:00 GMT+8 Current Run SFINCS Forecast: [2] 21-03-2025 08:00:00 GMT+8 Current

April 2025
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Latest Improvements of the MHP-IM (3)

6. Produce rainfall warning report
at the mukim level in Iskandar Malaysia.

A

4

v
ISKANDAR
RECIONAL
DEVELOPMENT
AUTHORITY

A Rainfall Warning Report (16 Mar 2025)

iU Fanat

3-Day Accumulated Rainfall

reiu ranat

Rainfall Forecast T0+1

™ /!
Pengerang
ore.

1w§i£’r9

—— ap :
4 60 AP O 025.03-18 00:00
— — =
Classification 0 mm 02 mm 10 mm 25 mm 50 mm

75 mm 100 mm

N ol N e |
~ . ,"/ \\ “/

~ - | t’cugu!anq 4 | \.\ pengerangf 3
- / P \ "y Nt ; \ b
an T ) apore. % + S—— re. = +

20 40 60 [ 1G§ Pl'g( p/, +2025-03-16 00:00 20 40 60 _+2025-03-17 00:00

o -_— -
Rainfall Forecast T0+2 Rainfall Forecast T0+3
iU Fanat rdiuranat -

r’ |
pengerangf
. q p
4

e % st
~2025-03-19 00:00

200 mm 400 mm

Deltares

Table of Rainfall per Mukim for the Iskandar Malaysia Region

Based on forecast with T0 = 16 Mar 2025

Mukim 3-Dayr_AccumuIal:el:I Rainfall Forecast Rainfall Forecast Rainfall Forecast
Rainfall [mm] T0+1 [mm] TO0+2 [mm] TO+3 [mm]
API-API 511 6.3 321 2.4
AYER BALOI 323 6.4 46 25
AYER MASIN 40.5 6.1 748 6.3
BAMDAR BEMUT 41.6 7.7 34 21
BANDAR JOHOR BAHRU 10.2 6.1 47 1.2
BANDAR KULAI 749 74 1.8 0.7
BAMDAR POMTIAN KECHIL 51.8 75 43 1.8
BANDAR TEBRAL 11.2 6.1 47 1.2
BENUT 41.7 7.3 39 23
BUKIT BATU 11.0 T4 1.8 0.7
JELUTONG 1.5 7.5 4.3 1.8
JERAM BATU 142 75 43 1.8
KULAI 74 7.3 34 1.3
PEKAN JERAM BATU 6.3 75 43 1.8
PENGEKALAN RAJA 19.2 7.5 43 1.8
FLENTONG 89 4.8 41 1.7
PONTIAN 253 75 43 1.8
PULAI 2.8 6.7 4.5 1.5
RIMBA TERJUN 301 75 43 1.8
SEDEMAK 9.8 74 1.8 0.7
SEMAI 92 6.5 25 1.0
SERKAT 29.6 4.8 11.2 10.5
SUNGAI KARANG 27T 7.0 3.7 3.6
SUNGAI PINGGAN 322 75 37 22
SUNGAI TIRAM 9.2 34 3z 23
TANJONG KUPANG 156 6.1 749 6.2
TEBRAU 9.8 6.2 4.4 1.2
Note:
Rainfall Classification
Light < 41 mm
Moderate |41 - 60.9 mm
Heavy |61- 304 mm

April 2025
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Latest Improvements of the MHP-IM (4)

Table of Flood Early Warning Impact per Mukim for the Iskandar Malaysia Region

7. Produce flood warning and impact report
at the mukim level in Iskandar Malaysia.

iskANDAR A Flood Warning Report (21 Mar 2025)

REGIONAL
DEVELOPMENT
AUTHORITY

Based on forecast with T0 =21 Mar 2025

Maximum Flood Depth

Batu Fanat

...... T

A R
B
Rengit F 1
“Bandar Penawar
Pon.
gL BB T3njung Surat
Pengerang
Singapbﬂ?- Sungai Rengit
Singapore
10 20 30 40 50 km 2025-03-21 00:00
Flood Depth
0.5m 1.1m 1.7m 23m 29m 35m 41m 46m 51m

Note:

[T )

Deltares

. The percentage of flooded area per mukim is calculated by dividing the mundated area (= 0.5 m depth) by the total area of the mukim.
. The total affected population in the Number of Population Affected column 1s rounded to the nearest 5 people.
. The estimated damage to buildings 1s rounded to the nearest 1,000 MYR.

Number of .
Mukim Flooded Area [%] | Population Affected 55?'”!3"3" Damage to
[People] uildings [10%3 MYR]
APL-API 796 13,170 1,764 278
AYER BALOI 693 10,075 954 773
AYER MASIN 456 2,630 62,670
BANDAR BENUT 100.0 4 060 320,921
BAMDAR JOHOR BAHRU 141 14 805 1,142 602
BANDAR KULAI 399 3,210 247 335
BAMDAR POMNTIAN KECHIL 297 2035 378,045
EANDAR TEERAU 945 115 11,788
BEMUT 246 9745 808 576
BUKIT BATU 490 5,010 974 119
JELUTOMG 453 2,975 218 4258
JERAM BATU 522 14,640 1,550,556
KULAI 203 38,920 22085953
PEKAM JERAM BATU 0.0 ] o
PENGEALAN RAJA 555 680 31,035
PLENTOMNG 215 102,010 7,261,783
PONTIAN 746 32,990 2197 954
PULAI 247 105,930 7,956,520
RIMBA TERJUN 64.6 24 835 2 983 769
SEDENAK 229 4 875 419,589
SEHMAI 191 21915 6,583 963
SERKAT 429 4 465 450,193
SUNGAI KARANG 45 4 670 35,064
SUNGAI PINGGAMN 808 7.560 672,249
SUNGAI TIRAM iTs 3.650 462 269
TANJONG KUPANG 401 11,370 T&3 457
TEBRAU 159 70,130 7,050,391
April 2025
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Latest Improvements of the MHP-IM (5)

8. Produce flood risk information, i.e. estimated annual damage
caused by flooding and estimated flood for several return

periods

Deltares

4]
(1]

5: MHP-IM Topology

6 : Data Viewer

File Tools Dashboards Options Help

oxH@iEnm
X Intemnal Data
External Data
Model Input
Model Output
WFLOW simulation
River Discharge [Local + ERAS]
River Discharge [Local * 1.2 + ERAS]
River Discharge [Local * 1.5 + ERAS]
River Discharge [ERAS]
River Discharge [ERAS * 1.2]
River Discharge [ERAS * 1.5]
River Discharge [GPM + GFS]
Hazard Map

Moving Average

Ignere Missings 1 day

>=1m3/s
>=2m3/s
>=3m3/s
4 m3/s
5m3/s
10 m3/s
»=15m3/s
20 m3/s
>=25m3/s
»=30m3/s
P =35 miss
I - - 40 mass

Q Q Gy Q Q Zoom extents

Demo System for MHP Iskandar Malaysia Prototype (Stand alone)

O @-=mou- |

&-

o-p2-

®

Forecast time: 21-03-2025 08:00:00 GMT+8
Time: 10-03-2025 08:00:00 to 11-03-2025 08:00:00 GMT+8

Run WFLOW SBM GPM Historic: 21-03-2025 08:00:00 GMT+8 Current ; Run WFLOW SBM GPM Historic + GFS Forecast: 21-03-2025 08:00:00 GMT+8

i Basemap

£ Administrative Boundary Map
& Hydrology Map

i Sea Level Rise Projection

& Compound Flood Hazard Map
& Social Economy Map

= Hood Depth and Extent Map

Max Water Depth 2 Year Return Period

Max Water Depth 5 Year Return Period

Max Water Depth 10 Year Return Period

Max Water Depth 25 Year Return Period

Max Water Depth 100 Year Return Period

Max Water Depth (19-31 Jan 2023) [+0 m S.LR]

Max Water Depth (19-31 Jan 2023) [+0.3 m S.LR]

Max Water Depth (19-31 Jan 2023) [+0.8 m S.LR]

Max Water Depth (23 Feb - 7 Mar 2023) [+0 m S.LR]
Max Water Depth (23 Feb - 7 Mar 2023) [+0.3 m S.LR]
Max Water Depth (23 Feb - 7 Mar 2023) [+0.8 m S.LR]
Max Water Depth (31 Dec - 12 Jan 2024) [+0 m S.LR]
Max Water Depth (31 Dec - 12 Jan 2024) [+0.3 m S.L.R]
Max Water Depth (31 Dec - 12 Jan 2024) [+0.8 m S.LR]

4 Flood Risk Map
[J estimated Annual Damage per Village [MYR]

.‘/.

Estimated Annual Damage [MYR]
Estimated 2 R.P. Flood Damage [MYR]
Estimated 5 R.P. Flood Damage [MYR]
Estimated 10 R.P. Flood Damage [MYR]
Estimated 25 R.P. Flood Damage [MYR]
Estimated 100 R.P. Flood Damage[MYR]

April 2025
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MHP-IM Interfaces

1.

2. MPH-IM Web OC (for public)

Dashboards

Qptions  Help

] B 3 20
s g Bevor
2 C
g
2 ~ :
z
i
£
H e
2
-1 SFINCS Water Level [GOM « GFS
e SFINCS Depth [GPM + GFS]

0oded Area Percentage per mukim

25 km v

125 08:00:00 GMT+8 Current ; Run SFINCS Forecast: 21-03-2025 0800

MT+8 Current

= f——t————1—— e —

B map

8 0ata Display IS Group Display | @ Spavial Data O X

INFO - Application Startup Finished: The appl
120248 INFO - Start create java class
18 WARN - ROLLING BARREL IS DISA

cation finished starting up. (32sConnecting to Derby dat

se 1 s:Unmarshall region config 4 sUnmarshall display groups 2 5Data Display 2 sGro
e file C v EWS\FEWS-Iskandan\templcache\explorer jsa

i Display 1 s:Spatial Dz

Logs Chvistian Uguor Current system time: 20-03-2025 0800 (GMT+8) 0405:22 GMT 110522 KT Stand alone 1447, 103604

MHP-IM SA

Deltares

MHP-IM Stand Alone Application (for operator)

ta 1 5cpu 20% [0} © 1.2.0-rc0

Flood Depth (SFINCS)

B RawData ~ 84
@ scalar Data v
| Grid Data
@® Hydrological Simulation v
/A Hazard Maps ~

§55 Heat Index
£ Flood Depth

System Monitor

(® Relevant Websites

Forecast time: 21-03-2025 08:00:00 GMT
Time: 20.03-2025 13:0000 GMT+8
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Example Monsoon Surge March, 2025



Monsoon Surge, March 2025

« Extreme rainfall over large areas in
Iskandar Malaysia (and Singapore)

 Triggered (flash) floods and causing
emergency response

« This presentation shows how the
MHEWS can be used in such cases

« We present a timeline of forecasts,
starting at 16" of March

Deltares April 2025 23



Rainfall Report 16 Mar 2025 ..o

Based on forecast with T0 = 16 Mar 2025

Mukim 3-Day_AccumuIated Rainfall Forecast Rainfall Forecast Rainfall Forecast
Rainfall [mm] T0+1 [mm] T0+2 [mm] TO0+3 [mm]
th . . g APL-API 511 6.3 51 2.4
« 16™ March: 3-day forecast shows no significant
. AYER MASIN 40.5 6.1 79 6.3
ra| nfal | BANDAR BENUT 4158 77 3.4 2.1
BANDAR JOHOR BAHRU 10.2 6.1 4.7 1.2
BANDAR KULAI 7.8 7.4 1.8 0.7
BAMDAR PONTIAN KECHIL 218 7.5 4.3 1.8
BAMDAR TEBRAU 11.2 6.1 47 1.2
BEMUT 41.7 7.3 39 2.3
BUKIT BATU 1.0 7.4 18 07
JELUTONG 1.5 75 43 18
JERAM BATU 142 75 43 18
v . - KULAI T4 7.3 34 13
ISKANDAR A Rainfall Warning Report (16 Mar 2025) SEFRAN JERAM BATO 03 5 3 s
auToRITY PENGKALAN RAJA 192 75 43 18
PLENTONG 39 48 41 1.7
- - PONTIAN 253 75 43 18
S 3-Da),t \#\ccum ulated Rainfall S Ra\n\ﬂall Forecast T0+1 PULAI 58 5.7 15 15
RIMBA TERJUN 301 7.5 4.3 1.8
A A SEDEMAK 9.8 7.4 1.8 0.7
SEMAI 9.2 6.8 25 1.0
SERKAT 298 4.8 11.2 10.5
SUNGAI KARANG 7.7 7.0 2.7 36
v 5 SUNGAI PINGGAN 322 75 37 22
20 20 8 1|::14:F"E'rﬁ‘.J e rﬂ2025-03-1? 00:00 SUNGAI TIRAM 92 34 32 23
pe——— - lm% TAKNJONG KUPANG 156 6.1 74 62
g U Fanat gl Fanat a‘m — TEBRAU 58 52 44 12
A A Note:
Rainfall Classification
Pengerang
s Light =41 mm
20 2025-03-18 00:00 20 Moderate |41 - 60.9 mm
- | Heavy |61- 504 mm
gﬂ??ﬁ'cauon | _Very Heavy| = &0.5 mm
0 mm 0.2 mm 1 mm 5 mm 10 mm 25 mm 50 mm T5mm 100 mm 200 mm 400 mm |
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Rainfall Report 17 Mar 2025 ..o somommso

Based on forecast with T0 = 17 Mar 2025

Mukim 3-Day Accumulated Rainfall Forecast Rainfall Forecast Rainfall Forecast
Rainfall [mm] T0+1 [mm] TO+2 [mm] T0+3 [mm]
th . . . . . p- . . . API-API 492 15.0 58 56.1
« 17™ March: First sign of significant rainfall in rainfall
AYER MASIN 349 155 15 60.8
forecast, but not very extreme yet
BANDAR JOHOR BAHRU 68 11.8 19 587
BANDAR KULAI 31 1.1 27 516
BANDAR PONTIAN KECHIL 515 142 47 544
BANDAR TEBRAU 77 11.8 19 587
BENUT 415 11.4 41 552
BUKIT BATU 36 1.1 27 517
JELUTONG 1.7 142 47 544
. JERAM BATU 139 142 47 S4.4
v . . KULAI 44 128 a7 539
ISKANDAR A\ ' ' ' '
REGIONAL Ralnfa]l Warnlng Report (17 Mar 2025] PEKAN JERAM BATU 44 142 47 544
AUTHORITY PENGKALAN RAJA 177 142 47 544
PLENTONG 30 95 24 624
= T e o PONTIAN 238 142 47 544
- [+
_ ¥ ACCumuia ainia _ alnial orecas PULAI 45 129 32 567
FEIU Fanar FEIuU Fanar
RIMBA TERJUM 306 142 47 544
A A SEDEMAK 28 109 27 515
SENAI 26 39 27 514
SERKAT 253 168 17.8 68.7
SUNGAI KARANG 257 147 T3 569
Pengerans Pengerans
i eare i e SUNGAI PINGGAN s 1.0 38 549
| |
20 40 60 1 Erﬁ f 2025-03-17 00:00 20 40 60 1 'l"rﬁ ; 2025-03-18 00:00 SUNGAI TIRAM 103 6.6 32 65.0
. . TANJONG KUPANG 135 156 1.3 61.0
Rainfall Forecast T0+2 Rainfall Forecast T0+3
FEIU Fanar FEIuU Fanar TEBRAU 61 11' 20 5?5
A A Note:
Rainfall Classification
" Pengerans Pengerans
T r T 2 Light <41 mm
ingapore ingapore
20 40 1(!;?; E’E ; 2025-03-19 00:00 20 40 60 1(!;?; E’E ; 2025-03-20 00:00 Moderate |41 - 60.9 mm
Rainfall Heavy |61-30.4 mm
Classification 0 mm 0.2 mm 1 mm 5 mm 10 mm 25 mm 50 mm 75 mm 100 mm 200 mm 400 mm _\"'EW Heavy| =80.5mm
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Flood Warning Report 17 Mar 2025

Table of Flood Early Warning Impact per Mukim for the Iskandar Malaysia Region

Based on forecast with T0 =17 Mar 2025

e 17t March:

. - - - 0 - 0 . Number 'OT X
Also, no significant flooding indicated for this period. Mukim Flooded Area [%] | Population Afiecteq | EStimated Damage to
Buildings [10%3 MYR]
[People]

APL-API 129 2 650 135 594

AYER BALOI 1.3 1,125 23 410

AVER MASIN 83 350 2 661

BANDAR BENUT 969 3,840 46,044

LA BANDAR JOHOR BAHRU 34 5745 223538
iskanpar A Flood Warning Report (17 Mar 2025) BANDAR KULAI 76 465 14,258
REGIONAL BANDAR PONTIAN KECHIL 241 340 48 604

AUTHORITY EANDAR TEBRAU 55.0 35 2725
- BENUT 367 3565 32 834

Maximum Flood Depth
— BUKIT BATU 35 105 720
Batu Fanat o E

simpang Renggam - & JELUTONG 74 1,690 44113

A JERAM BATU 1.6 785 14,768
Koia Tingg| KULAI 07 3,110 62 685

Rengit PEKAN JERAM BATU 0.0 0 0
E PENGKALAN RAJA 16 10 0

PLENTONG 54 22,520 1,020,245

FBandaPenawar PONTIAN 13.0 4420 235 209

: ‘ PULAI 19 7.655 123,029

Pont.an i RIMBA TERJUN 12.4 5,495 157,434

T3njung Surat

; SEDENAK 31 415 9,679

Pengerang : SENAI 30 3,820 324 997

Singapore: aungaiRengiti it s SERKAT 13.6 825 306,140

Singapore P SUNGAI KARANG 19.5 320 105

T — — SUNGAI PINGGAN 16.1 1,145 7,589

-—to. 2030 O -50-km - 2025-03-17 00:00 SUNGAI TIRAM 19.4 560 117,871
TANJONG KUPANG 17.4 4,485 342 409

Flood Depth

ootben 05m 11m 17m 23m 29m 35m 41m 46m 51m TEERAU 3.3 12,835 876,017
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Rainfall Report 18 Mar 2025

« 18" March: Clear sign in the forecast that extreme
rainfall is predicted over large areas with lead-time of

around 1-2 days

ISKANDAT-{YA Rainfall Warning Report (18 Mar 2025)

RECIONAL
DEVELOPMENT
AUTHORITY

3-Day Accumulated Rainfall

Rainfall Forecast T0+1

FE1U Fanat = %

Fengerang

1m;§-ipnl$ﬂ|_30 FE2025_03_1 800:00

FEIU Fanat

Fengerang

1m;i-ipnl$ﬂ|_30 rEQDQS-DB-ﬂ 9 00:00

Rainfall Forecast T0+2

Rainfall Forecast T0+3

Pengerang

1“?‘En$a_po I'I:‘2025_03_20 00:00

Rainfall
Classification 0 mm 0.2 mm 1 mm 5 mm 10 mm

Pengeranyg

1“?‘En$a_po FC2025_03_21 00:00

25 mm

50 mm

200 mm

75 mm 100 mm

Deltares

Table of Rainfall per Mukim for the Iskandar Malaysia Region

Based on forecast with T0 = 18 Mar 2025

Rainfall Forecast
T0+3 [mm]

Note:

Rainfall Classification
Light =41 mm
Moderate (41 - 60.9 mm
Heavy |61 -804 mm

_Very Heawy| = 80.5 mm

Mukim 3-Day Accumulated | Rainfall Forecast Rainfall Forecast
Rainfall [mm] T0+1 [mm] T0+2 [mm]

API-API 17.1 19 728

AYER BALCI 15 11 68.1

AYER MASIN 24 4 66 792

BANDAR BENUT 105 01 62.1
EANDAR JOHOR BAHRU 45 28
BANDAR KULAI 43 04
BANDAR PONTIAN KEGHIL 335 18
BANDAR TEERAU 27 28
BENUT 39 04
BUKIT BATU 79 04
JELUTONG 149 18
JERAM BATU 149 18
KULAI 6.0 14
PEKAN JERAM BATU 73 18
PENGKALAN RAJA 1.3 18
PLENTONG 55 5.4
PONTIAN 13.2 18
PULAI 6.2 23
RIMBA TERJUN 25.0 18
SEDEMAK 6.0 0.4
SENAI 38 10
SERKAT 155 1.0
SUNGAI KARANG 19.1 37
SUNGAI PINGGAN 93 03
SUNGAI TIRAM 74 22
TANJONG KUPANG 9.1 66
TEBRAU 29 26

April 2025
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Flood Warning Report 18 Mar 2025

Table of Flood Early Warning Impact per Mukim for the Iskandar Malaysia Region

Based on forecast with T0 = 18 Mar 2025

« 18" March: Resulting in substantial flooded areas,

. Mumber of .
estimated number of affected people and damage Mukim Flooded Area [%] | Population Affected | EStimated Damage to
Buildings [103 MYR]
[People]
API-API 882 13,655 1,872,436
AYER BALOI 0.9 10,480 1,111,848
AYER MASIN 548 3.055 197,081
BANDAR BENUT 100.0 4,060 320,921
N . BANDAR JOHOR BAHRU 17.0 18,935 1,482,768
v .
iskanoar A\ Flood Warning Report (18 Mar 2025) BANDAR KULAI 187 2833 295,843
REGIONAL BANDAR PONTIAN KECHIL 2.1 2,040 455678
AUTHORITY BANDAR TEBRAU 100.0 125 12,514
e BENUT 868 9885 331,565
sonirkeel gl BUKIT BATU 56.2 5.720 1,352,507
Batu Panat - ==
simpang Renggam » JELUTONG 555 5,440 301,003
A ‘ A T M g JERAM BATU 58.4 18,155 2,256,354
3 /,, oy KULAI 243 50,920 3,184,002
engit J 4 PEKAN JERAM BATU 0.0 0 0
. PENGKALAN RAJA 65.4 975 63.921
4 PLENTONG 258 132,370 10,085,375
AP aaa PONTIAN 342 34935 2,637,748
' ‘ PULAI 28 4 131,775 10,080,465
Pon L RIMBA TERJUN 738 26.045 3,350,191
Jnjung Surat
3 SEDENAK 2886 5.620 735,550
| Pengt‘arangl ‘ g SEMAI 229 29395 &,890,810
Singapore! R 101030 B e g SERKAT 434 4,870 644 137
Singapore : ‘ SUNGAI KARANG 50.4 735 45628
T S —— SUNGAI PINGGAN 343 7.680 689,359
10 20 30 40 50 km 2025-03-18 00:00 SUNGAI TIRAM YR 2785 201455
TANJONG KUPANG 457 12,995 1,101,799
Flood Depth
R 05m Tim 7m 23m 29m 35m 41m 46m 51m TEBRAU 225 86,010 9,341,085
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Rainfall Report 19 Mar 2025

« 19" March: Clear sign in the forecast that extreme
rainfall is predicted over large areas with lead-time of
around 0-1 days. Total rainfall volume slightly less

then in previous forecast.

a

A
iskaNDAR A\ Rainfall Warning Report (19 Mar 2025)

REGIONAL
DEVELOPMENT
AUTHORITY

3-Day Accumulated Rainfall Rainfall Forecast T0+1
el Fandr e CeElud Fando e
L™
\\H \\\
, . " -
AN Pengerangft X pengerang/
T ingapore % =4 T—— ingapore % =4
20 40 60 . 89 . 1005 kvt p,_..-»2025-03-1 900:00 20 40 60 . 88 1005 kvt p,_.--»zozs-oa-zu 00:00
- _— _’_.nl‘
Rainfall Forecast T0+2 Rainfall Forecast T0+3
U Fanart RN FETU Fanac RN
L™
\\H \\\‘
Y Y " -
‘\\ Pengera ng._-’ ) ‘\\ Pengera ngl_.-’ )
Ny ipgapore: & =/ S—— re =4
20 40 60 o [ 1“? Prﬁ pJ_.--’2025-D3-21 0000 20 40 -Sﬂ-m__‘ - 2025-03-22 00:00
-
Classification 0 mm 0.2 mm 1mm 10 mm 50 mm 75 mm 100 mm 200 mm

Deltares

Table of Rainfall per Mukim for the Iskandar Malaysia Region

Based on forecast with T0 = 19 Mar 2023

Rainfall Forecast
T0+1 [mm]

. 3-Day Accumulated

Mukim Rainfal [mm]
API-API 21
AYER BALOI 75
AYER MASIN 11.9
BANDAR BENUT 75
BANDAR JOHOR BAHRU 71
BANDAR KULAI 52
BANDAR PONTIAN KECHIL 14.5
BANDAR TEBRAU 4.9
BENUT 6.5
BUKIT BATU 7.3
JELUTONG 11.8
JERAM BATU 10.5
KULAL 6.7
PEKAN JERAM BATU 7.3
PENGKALAN RAJA 7.4
PLENTOMNG 9.4
PONTIAN 7.7
PULAL 7.8
RIMBA TERJUMN 1.6
SEDEMNAK 6.5
SEMNAI 4.9
SERKAT 8.3
SUNGAI KARANG 10.0
SUNGAI PINGGAN 71
SUNGAI TIRAM 11.8
TAMNJONG KUPANG 7.2
TEBRAU 5.0

Note:
Rainfall Classification
Light =41 mm
Moderate |41 - 608 mm
Heavy |61 - &0.4 mm
_Very Heavy| = 805 mm

Rainfall Forecast
T0+2 [mm]

Rainfall Forecast
TO+3 [mm]

27

31

23

27

73

a1

23

73

25

a0

23

23

2.4

23

23

10.6

2.4

2.0

23

a7

17.1

23

23

28

133

2.3

9.6
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Rainfall Report 20 Mar 2025

« 20" March: Rainfall arrived with high total observed
rainfall volumes and still some rain to come

iskanpar A\ Rainfall Warning Report (20 Mar 2025)

REGIONAL
DEVELOPMENT
AUTHORITY

Rainfall Forecast T0+1

iU Fanat

h

20 40

3-Day Accumulated Rainfall

mo‘SiPnga?or

Pengerang

e
2025-03-20 00:00

eI Fanat

Pengerang

1“?‘?!51) _pO FC2025_03_21 00:00

Rainfall Forecast T0+3

FFIU Fanac

Rainfall Forecast T0+2

Rainfall

Classification 0 mm

0.2 mm 1 mm

Pengerany

re
2025-03-22 00:00

5 mm 10 mm

U Fanac

Pengerang

1“?‘?!1?1) _pD I'|:‘2025_03_23 00:00

25 mm

50 mm

75 mm 100 mm 200 mm 400 mm

Deltares

Table of Rainfall per Mukim for the Iskandar Malaysia Region

Based on forecast with T0 = 20 Mar 2025

3-Day Accumulated

Rainfall Forecast

Rainfall Forecast

Rainfall Forecast

ST Rainfall [mm] TO+1 [mm] T0+2 [mm] T0+3 [mm]
API-API 426 0.6 9.0
AYER BALCI 332 0.6 101
AYER MASIN 48.7 0.8 78
BANDAR BENUT 293 0.6 1.1
EANDAR JOHOR BAHRU 643 03 9.4
BANDAR KULAI 447 03 97
BAMDAR POMTIAM KECHIL 502 06 3.8
BANDAR TEBRAU 643 03 9.4
BENUT 299 0.6 10.9
BUKIT BATU 444 03 a7
JELUTONG 502 0.6 8.8
JERAM BATU 50.2 0.6 8.8
KULAI 495 0.3 9.2
PEKAM JERAM BATU 502 0.6 8.8
PENGKALAN RAJA 502 06 3.8
PLENTONG 625 03 97
PONTIAN 501 06 3.8
PULAI 5748 0.4 91
RIMBA TERJUN 502 06 &8
SEDEMAK 450 03 a7
SEMAI 50.7 0.6 9.4
SERKAT 473 1.0 7.0
SUNGAI KARANG 496 0.7 8.4
SUNGAI PINGGAN 299 0.6 1.0
SUNGAI TIRAM 61.4 0.7 96
TANJOMNG KUPAMNG 493 0.8 3.0
TEBRAU 626 0.4 9.4

Note:
Rainfall Classification
Light =41 mm
Moderate |41 - 60.9 mm
Heavy |61-30.4mm
_Very Heavy| = 30.5 mm
April 2025
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R ai n fal I R e p O rt 2 1 M ar 2 O 2 5 Table of Rainfall per Mukim for the Iskandar Malaysia Region

Based on forecast with T0 = 21 Mar 2025

Mukim 3-Day Accumulated Rainfall Forecast Rainfall Forecast Rainfall Forecast
Rainfall [mm] T0+1 [mm] T0+2 [mm] T0+3 [mm]
St h . - f II - - h h- h I APL-API 11.3 76 19.2
« 215t March: Rainfall arrived with high total observed
. AYER MASIN 12.6 62 16.7
rainfall volumes (up to ~250 mm!)
BANDAR JOHOR BAHRU 92 1.0 126
BANDAR KULAI 98 1.6 171
BANDAR PONTIAN KECHIL 85 75 176
BANDAR TEBRAU 92 1.0 126
BENUT 1.9 8.4 12.8
BUKIT BATU 9.8 1.5 17.0
_ JELUTONG 85 75 176
N JERAM BATU 8.5 75 176
vy . . KULAI 9.0 9.4 16.9
iskaNDAR A\ Rainfall Warning Report (21 Mar 2025)
REGIONAL PEKAN JERAM BATU 8.5 75 176
DEVELOPMENT
AUTHORITY PENGEALAN RAJA 85 75 176
PLENTONG 92 1.0 16.0
3-Day A lated Rainfall Rainfall F t TO+1 PONTIAN 8> L 175
J +
_ Y ACCcumuia infal _ aintal orecasl PULAI 39 94 149
iU Fanat \‘._ CElU Fanat .
RIMBA TERJUN 85 75 176
A A SEDEMAK 98 16 17.0
SENAI 98 1.3 16.1
L LY SERKAT 16.4 50 158
3% ~ ; ", ~ ; SUNGAI KARANG 10.1 7.0 172
3 e - 3 KoY - SUNGAI PINGGAN 1.7 35 122
T— ingapore. =/ T— . ingapore: —/ ' ' '
20 40 60 8 10(? ke E,_,.---zuzs-ua-m 00:00 20 40 608 ;1005' L f_,_,.--zuzs-na-zzu :an SUNGAI TIRAM 97 10.3 19.0
Rainfall Forecast T0+2 Rainfall Forecast T0+3 TANJONG KUPANG 126 6.4 165
FEIU Fanar FEIu Fanar R TEBRAU 93 110 131
A A Note:
5 5
\\, “\‘ /
L S, 7 ™, S, F Rainfall Classification
. l}-'l.'||;4 erangff . fuugu'dng._- :
" — inaapore & =) T— inaapore x =) Light =41 mm
20 40 60 [ 1mg At f,_..---2025-03-23 00:00 20 40 60 80 mg kg f,_..--2025-03-24 00:00 Moderate |41 - 60.9 mm
Rainfall Heavy |61-&0.4 mm
Classification 0 mm 02 mm 1 mm 5 mm 10 mm 25 mm 50 mm 75 mm 100 mm 200 mm 400 mm _\"IEW Heavy| = 50.5 mm
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Flood Warning Report 21 Mar 2025

« 218t March: With substantial (simulated) flooded area
as a result

iskanoar A Flood Warning Report (21 Mar 2025)

RECGIONAL
DEVELOPMENT
AUTHORITY

Table of Flood Early Warning Impact per Mukim for the Iskandar Malaysia Region

Based on forecast with T0 =21 Mar 2025

Maximum Flood Depth

______ e

Batu Fanat < y
Simpang Renggam
bkt

A

Rengit #

“Bandar Penawar

Tinjung Surat

Pengerang
Sungai Rengit

. Singapore’
Singapore

10 20 30 40 50 km 2025-03-21 00:00

Flood Depth
0.5m 1.1m 1.7m 23m 29m 35m 41m 46m 51m

Deltares

Number of .
Mukim Flooded Area [%] | Population Affected 55?'”!3"3" Damage to
[People] uildings [10%3 MYR]
APL-API 796 13,170 1,764 278
AYER BALOI 693 10,075 954 773
AYER MASIN 456 2,630 62,670
BANDAR BENUT 100.0 4 060 320,921
BAMDAR JOHOR BAHRU 141 14 805 1,142 602
BANDAR KULAI 399 3,210 247 335
BAMDAR POMNTIAN KECHIL 297 2035 378,045
EANDAR TEERAU 945 115 11,788
BEMUT 246 9745 808 576
BUKIT BATU 490 5,010 974 119
JELUTOMG 453 2,975 218 4258
JERAM BATU 522 14,640 1,550,556
KULAI 203 38,920 22085953
PEKAM JERAM BATU 0.0 ] o
PENGEALAN RAJA 555 680 31,035
PLENTOMNG 215 102,010 7,261,783
PONTIAN 746 32,990 2197 954
PULAI 247 105,930 7,956,520
RIMBA TERJUN 64.6 24 835 2 983 769
SEDENAK 229 4 875 419,589
SEHMAI 191 21915 6,583 963
SERKAT 429 4 465 450,193
SUNGAI KARANG 45 4 670 35,064
SUNGAI PINGGAMN 808 7.560 672,249
SUNGAI TIRAM iTs 3.650 462 269
TANJONG KUPANG 401 11,370 T&3 457
TEBRAU 159 70,130 7,050,391
April 2025
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Monsoon Surge, March 2025

GFS forecast of 18-03-2025
Remarks:

» Forecasts based on global data
only (GFS forecast)

* No validation was done, this demo
purely demonstrates the
possibilities of the MHP

Recommendations:

« Test with MET-Malaysia data as
input.

« Validate flood maps using
feedback from field reports.

Forecast time: 18-03-2025 08:00:00 GMT+8
100 200 300 400 500 ‘km @ Time: 21-03-2025 09:00:00 to 21-03-2025 12:00:00 GMT+8
BARAT
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MHP-IM Prototype Live Demonstration




Added Value of MHP-IM (1)

1. Integrated Situational Awareness
2. Model-Based Flood Hazard Information

3. Forecasting Capability
(river discharge + flood estimate)

4. User-Centric Interface Design

5. Flood Impact Estimation
(flooded area, number of people affected and
number of estimated damage)

6. Provide flood risk map and other relevant
map layers

7. Provide information on multiple hazards,
such as sea level rise and landslides.

Deltares
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Flood forecasting using SFINCS model

IS Bl Toos Duswosds Optons Lelp X
ao @ 7 B & Q@ & Q zoomexens #qa CE- @-@ou-f] A-%-
el O &

___mmmmmmooo PR

17m
23m s
5 e
a1m Run SFINCS
46m T . - X
sim
B map  WBDawaDispay [ Group Display | @ Spaval Data O X J Tabular Config Files Database Lister
Chvistian L Cutrent system time: 21-03-2025 1000 (GMT+8) 0

Max water depth 5-year return period
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Added Value of MHP-IM (2)

Hazard Disaster risk Monitoring & Warning |Preparedness
knowledge forecasting |dissemination| & response

 Provides flood risk
knowledge

* Does monitoring &
forecasting

« Provide warning via report
and changes in icon

|ﬁ Alert level
3 Warning level
‘ Danger level

 Preparedness -
Provide estimate number
of population affected that
likely needs to be
evacuated.

Deltares

Earthquake

Tsunami

Extreme Weather
(Thunder/Typhoon/Heat Index)

Fire

Flood

Infrastructure Failure caused by
Floods and Landslide
Environmental quality related
(air, river & marine)

MetMalaysia m KA

NADMA | sy ),

FDRS

MHP-IM Prototype

Public Info Banjir

MetMalaysia Website

MHP-IM Prototype

JKR

April 2025
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Map Layers inside MHP-IM (1)

IS file Tools Dashboards Options Help Demo System for MHP Iskandar Mala) ototype (Stand alone! - o X [E5 file JTools Dashboards Options  Help or MHP Iskandar Malay: » (Stand alone) = o X
BIEINBEIn 7 B Qw5 QQ Misysatsandsr ~ 8 D - & 0o~ -%-E -2 2 BOIINB R 7 B QA w5 QXQ Miysaands v 8O OF- @-8 0- (% o 9
internal Data N bk  sasemap & ! intemal Data N (o = L
§ Model Input Yogg beca £ Hywroiony M § Model Inp % I Max Water Depth 2 Year Return Period
2| > 8 Modei Output 3 ycrology Map 2| > 9 Model Output
= Hazard Map 8 sea Level Rise Projection = Hazard Map
£ fily < S
= < e & Social Economy Map = il
& N 2 & P
e \ Bands Tenggars " (B0 poverty Index 2022 [DOSM] [ el ] Q Sindar Tenggara MWasm
g s KA »>=00 = sopian N Hssm
H \ H \ 300 2500 Wam
s s MWasm
2 ; 2 Wsim
2 Fora e & ax Water Depth § Year Return Period
- ke - iy Max Water Depth 10 Year Return Period
; Max Water Depth 25 Year Return Period
Max Water Depth 100 Year Return Period
TIo0d Depth and Extent Map Max Water Depth (19-31 Jan 2023) [+0 m SLR]
— — Max Water Depth (19-31 Jan 2023)
= Flood Risk M
% Food RidcNep UASS Max Water Depth (19-31 Jan 2023
S Max Water Depth (23 Feb - 7 Mar 2023) [+0 m SLR]
o hogestvd Max Water Depth (23 Feb - 7 Mar 2023) [+03 m S.LR]
g Max Water Depth (23 Feb - 7 Mar 2023) [+0.8 m S.LR]
lax Water Depth (31 Dec - 12 Jan 2024) | m SLR)
Pengerang Bonn 71 ax Water Depth (31 Dec - 12 Jan 2024) [+0.3 m SLR]
lax Water Depth (31 Dec - 12 Jan 2024) [+08 m SLR]
Sungi Rt Sun R
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Map Layers inside MHP-IM (2)

Point of Interest (Pol) Sea Level Rise
Projection Layer

Deltares April 2025 38



-
Financing Needs




What does it mean to have an operationalized MHP-IM?

» Aforecasting system is not a 1-time
buy

* Needs regular maintenance

* New user requirements (might) require
new developments

* Needs (emergency) support

« User needs (regular) training

Deltares
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Phased implementation

- Step-wise improvements:
- Time to collect end-user requirements
- Time to develop and adopt the new functionalities
- Time to test and learn about new functionalities

- Continuous development and support:
- To build commitment
- To build ownership
- To build capacity

Deltares
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Financing Needs

Staffing example

1. Manpower requirements

2. Hardware requirements

Key Task Key Specialist Minimum Number of Staff
System operation Operational forecaster 6+2
System maintenance IT specialist 2
System development System developer 2
System development Product owner 1
Team manager Coordinating the team 1

3. MHP-IM development requirements

Coordinating the
developments

Crisis communication
Strategic decision

making

Forecasters:
System monitoring
Assessing results
What-if scenarios
Internal/external
Communication
Decision making

Deltares

Management group:

Research

institutes:

«  Model
research
Knowledge
development
Optimization
studies
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Financing Needs

1. Manpower requirements
2. Hardware requirements
3. MHP-IM development requirements

Deltares

Client-server

archive
plications pimh service  operator client

I Py
SN
——

1 rest web service
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Financing Needs

1. Manpower requirements

2. Hardware requirements

3. MHP-IM development requirements
a) From Stand-Alone to Operational system
b) Add other hazards

C)

Deltares

A
Scope

Full system =g=

Full system for
a subset of the 4=
audience

Simulate
the whole =T~
system

Isolated ==
exercise

Production

Time
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Funding sources

- Baseline funding:
National Government investment
Regional of Local Government investment

- Other funding options:
Develop paid services
Apply for R&D budgets (link to new functionalities)
International funds (loans, grants)
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Example: FFEWS In Indonesia

Regional: BBWS Cidanau—Ciujung—Cidurian & BWS Maluku

Total Budget: USD 5.87 million for development and
maintenance in the first 3 years

Scope of Work:
- Enhancement of basin data and information

- Design and implementation of FFEWS tailored to the specific needs of
the river basins.

- Flood risk maps establishment to identify vulnerable areas.
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Lampiran V.48
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Balans (waterverdelingsnetwerk)

Berekende waterbalans waterverdelingsnetwerk

Example: RWSOS Netherlands =z -

Lozing regionale watersystemen: B2.92 m3js Sluizen Dalfzijl

Aanvoer Totaal: 1959.74 m3/s
- I . ] k Afvoer Den Helder ' 35?5?3 =
National: Rijkswaterstaat Near Hoclowatersysioom: 169099 s oenoew}
Verdamping open water: 40.01 m3/s

Onttrekking regionale watersystemen: 87.29 m3/s

Afvoer Totaal: 1818.29 m3/s

Noordzeekanaal

. Aanvoer: 1959.74 m3/s Katwijk
B U d g et . Afvoer: 1818.29 m3/s

Scheveningan en Monster

Bergingsverandering: 0 m3is Nieuws Waterwag
Hartelkanaal
- Development Budget: >10 MUSD Verdringingsreoks oo
) (waterverdelingsnetwerk en regionale systemen) Spuisluis Zuiderdiep ' 174318

“_,,,__,
. Categorie Vraag Tekort 73 Niers (Gach)
- Annual maintenance ~1 MUSD per year 11 Stabiltikeringen: ~ Omds  Omds —, QL@
1.2 Klink en zetting: 0.29 m3/s 0.28 m3/s BOUC”%E{'%WM % 5
1.3 Natuur: 0 m3/s 0mi3fs i
- R & D b u d g et - 1 M U S D per year 2.1 Drinkwater: 3.04 mils 0O m3's Kanaa\ Bochilt- Her%nrals 1 Swalm (Landesgrenze)
2.2 Energievoorziening: 0 m3/s 0 m3is Legenda : Kanaal Gent- Tameuzan - o A_I\Rcer (Stah)
. n Fes In {m*'s} 20,04 A
_ ﬁ > 3 Hoquaardlg gebruik: 0 ma/s -m3is 4= Uitims) Albertkanaal 4
Sta I n g 10 FT E 4 Overig: 68.17 m3is 0.13 m3/s Walersl.:an: i:rn-*NAF‘ Maas {Luik) 8.8?
= RWSsOS Viewer 5
- Regic @ Normale waterhoogte v i ‘:‘: (]
Scope of Work: - @D 3 cocao
Rivieren v s‘s Waterhoogte in Tiel (Waal) 13
- - . * N GRAFIEK TABEL
- Multi-hazard forecasting: Floods / droughts / T e, s ——
- . £ Waterstand > ; "y -
navigation / storm-surge %
[ Aditergrondkaart v D ::3 370-{

- Designed to integrate and communicate with & sy . \ : m-.:;"
regional water authorities pr N it |

o0pp0s® h | 340

%
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m,
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Next Phase

Now:

End of Phase 3 + start of phase 4

Next:

- Capacity needs assessment

- Development of Early Warning
Protocol examples

- Develop knowledge product

examples

Deltares

Consultation with key stakeholders (NRECC, IRDA and CTCN)

Development of a Multi-Hazard Platform for forecasting local level climate extremes and physical
hazards for Iskandar Malysia

Establishrisk
information
requirements,
current statusand
needsin data,

models, software, IT

In-country co-

design
workshops

Collectdata and
feedbackfrom

a
>

potential end-users

to co-developthe

MHP

Prepare a detailed
workplan

Stakeholder
consultations & desk
study to assess risk
information
requirements

Establish
communication

Required status based
on forecast requirement
and environmental
characteristicsin
Iskandar Malaysia

v

Gap analysisand

functional +technical

design of MHP

DEL1. Detailed
workplan

v

£y

Delft-FEWS

First version of
prototype MHP

i

DEL2. Function &
technical design

_-__-I__-__-__-_
v

£y

| 3

In-country
consultation
workshops

¥

In-country
workshops and
training

Model
development Multi-hazard
and risk > platform
information development
preparations

Financing

» requirements
preparations

T4. Improve local capacities

Capacity
needs
assessment
and capacity
building
activities

Development of

_| risk information

early warning
protocols

knowledge
products

Development of

Delft-FEWS

DEL3. Functioning
—»  prototype of the
MHP

Delft-FEWS

DEL4. Improved
local capacity and
knowledge products
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Session with Data Provider




Overview of Requested and Received Data (1)

Deltares

Data
Administration data
Administration
boundary
Topographic data

Bathymetry for Pulai
and Johor River

Digital Terrain Model

Meteorological data

Rainfall data
(from rain gauge)

Rainfall estimate
from radar

Rainfall estimate
from satellite
imagery

Forecast rainfall
data

Forecast rainfall
data

Temperature data

Data Provider

IRDA

NAHRIM

JUPEM

MetMalaysia

MetMalaysia

GPM-+

MetMalaysia

GFS-

GFS+

Acquisition Status

Collected

Collected

Collected

Collected

Not yet collected

Collected

Collected

Collected

Collected

Serves As

Base map at
Map Display
and Spatial

Data Display

Used to refine
flood model

Used to build
flood model

Input for flood
model

Input for flood
model

Input for flood
model

Input for flood
model

Input for flood
model

Input for
producing heat
stress early
warning

Remark

Vertical reference need to
be clarified

Vertical reference need to
be clarified

1. Protocol to send data
continously needs to be
defined

2. More stations need to
be added

1. Protocol to send data
continously needs to be
defined

2. Would be nice to have

to fill the missing data from

rain gauge

Protocol to send data
continously needs to be
defined.

April 2025
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Overview of Requested and Received Data (2)

Data Data Provider Acquisition Status Serves As Remark

Hydrological data

Base map at
River basin Map Display
boundary JUPEM Collected and Spatial
Data Display
Calibrating and Protocol to send data
Water level data DID Collected validating flood continously needs to be
model defined.
1. Protocol to send data
Calibrating and continously needs to be
validating defined.
hydrological 2. Would be nice to get the
model data to calibrate hydrological
model

Discharge data DID Not available

Base map at
Map Display
and Spatial

Data Display
Collected, historical 1. Protocol to send data

B°“'T‘?ary continously needs to be
Tidal data JUPEM 1. Kukup (1986-2022) ~ condition for  opoq

(measurement) 2 Johor Bahru f“”g":g flood 5 \Would be nice to get the
- mode;

(1984-2014) data to calibrate flood model
Boundary
Historical tidal data ~ GTSM: Collected condition for i
running flood
model
Boundary
. condition for
Forecast tidal data GTSM-+ Collected running flood -
model
Base map at
Map Display
and Spatial
Data Display

Showing which
Sea. Ie‘{el rise NAHRIM Collected area is prone to
projection flooding due to

sea level rise

River networks DID Collected

Collected, hotspot
Flood maps DID flood map from
2000-2010
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Overview of Reguested and Recelved Data (3)

Data Data Provider Acquisition Status Serves As Remark

Exposure & building vulnerability data

OSM+0Open Collected Basic data for )

Building footprint . igings risk calculation

Collected. Support Determining

I . from local data will building need further detail local
Building function OSM improve the risk damage data
assessment. function

Critical Infrastructure Collected. Support

(Schools, Hospitals,  Google Earth _from local datla will Determirjipg need further detail local
etc) improve the risk vulnerability data
assessment.

:Egz:ﬁggrtDe Collected. Suppo_rt De_te_rmining _
Building damage Moel. & ’ from local data will building need further detail local
function ’ improve the risk damage data

Szewczyk, assessment function

2017) ’

Construction Calculating
Building valuation cost report for Collected damage and -

Malaysia 2022 risk
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Overview of Requested and Received Data (4)

Deltares

Data

Data Provider

Demographic & Socio-economic data

Population
distribution per
village (mukim level)

Number of
households

Gender distribution

Age distribution

Disabled people

Income level

Poverty rate

Gini Index

Health status

(aggregated per
village)

DOSM

DOSM

DOSM

DOSM

DOSM

DOSM

DOSM

DOSM

DOSM

Acquisition Status

Collected for 2010 &
2020 (mukim level)

Collected for 2010 &
2020 (mukim level)

Collected for 2010 &
2020 (mukim level)

Collected for 2010 &
2020 (mukim level)

Not available

Not available

Collected for 2019 &
2022 (district level)

Collected for 2019 &
2022 (district level)

Not available

Serves As

Basic data to
estimate
impacted
population
Basic data to
estimate
impacted
household

Determining
vulnerability

Determining
vulnerability

Determining
vulnerability

Determining
vulnerability

Determining
vulnerability

Determining
vulnerability

Determining

vulnerability to

health

Remark

further detail data per
building will improve result

further detail data per
building will improve result

further detail data per
building will improve result

further detail data per
building will improve result

data availability will help
response team to plan

data availability will help to
assess the equity risk

further detail data will help
to assess the equity risk

further detail data will help
to assess the equity risk

data availability will help
response team to plan
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IRDA

 Administration data is

used as a base layer in
MHP-IM that can be
toggle on and off.

Deltares

Demo System for MHP Iskandar Malaysia Prototype (Stand alone)

? Zoom extents v = @ & Em' @o1 - AN\
r
n‘
\
I'eSe-bir-Sedili-Besardi Bt. 52 Sedili

ﬁ Sek, Keb. Sempang
= ‘

B i\,Sg. Linggiu di Linggiu
- -

Sg. Ayer Hitaly di Kg. Mawal
"sLadang Pekan v e S g

-3 ‘ Kg. Semanggar

A Jkr Bandar Kota Tinggi

ﬁ .Pas
= i\ Felda Lok
-

Sg. Sembilang di Kg. Sg.

PPPB Benut

<

10 20 30 40 50 km

& Map O ﬂ Data Display HE Group Display o Spatial Data System Monitor

1e: 18-06-2024 08:00 (GMT+8) 06:14:45 GMT 14:14:45 SGT Stand alone 2.030, 104.131

i Basemap
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& Hydrology Map

i Sea Level Rise Projection

= Compound Flood Hazard Map
& Social Economy Map

i Flood Depth and Extent Map
& Flood Risk Map
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NAHRIM (1)

« Obtained bathymetry data for Pulai River (2022)

and Johor River (2023).

« Used to refine bathymetry data for hydrodynamic

modelling using SFINCS.

Johor River

Spatial variation view of the geojson contain the depth values

Deltares

y [m]

Pulai River

Spatial variation of the point shapefile that contain the depth values (z)

SFINCS dep map
200000 e & T

190000
180000
170000
160000
150000
140000

320000 340000 360000 380000
x [m] - WGS 84 / UTM zone 48N

SFINCS dep map

190000

180000

y [m]

170000

160000
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140000 ,"' Tdas-uSinoaDOre

320000 340000 360000 380000
x [m] - WGS 84 / UTM zone 48N

Tampinés ~

Legend

=== region

50

dep
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NAHRIM (2)

* Flood risk information:
Sea level rise projection map

Deltares

A
Wai*y
S
? 28 4 g W
\?,».I W 1“"* 3 5

Forecast time: 10-01-2024 08:00:00 GMT+8
Time: 11-01-2014 08:00:00 GMT+8

5 Basemap
2 Administrative Boundary Map
= Hydrology Map
v 5 Sea Level Rise Projection
/) 1 RCP 8.5 2050 [NAHRIM]

" RCP 85 2100 [NAHRIM]
= Compound Flood Hazard Map
E Social Economy Map
[ poverty Rate 2022 [DOSM]
= Dependency Index 2022 [DOSM]
& Flood Depth and Extent Map
& Flood Risk Map
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JUPEM (1)

* Obtained ~10x10 m elevation data covering whole
Iskandar Malaysia.

e Used to build SFINCS model with cell size of
100x100m.

y [m]

PONTIAN

Bt Ladl
Yok LAl
» Yoo

JOHORIBAKRLY,

Deliuics

SFINCS dep map
200000 Bl A B A4

WPy 6 Legend
190000 AV === region
180000 4
170000
160000 50
Qo
[}
150000 | =
140000 J R 0
320000 340000 360000 380000
x [m] - WGS 84 / UTM zone 48N
SFINCS dep map
Legend
200000
190000 48
180000
3
- 170000 100
80
160000 0
9 (=3
20 8
150000
/s . i
Tasz,Singapore
320000 340000 360000 380000 -40

x [m] - WGS 84 / UTM zone 48N

April 2025

59



JUPEM (2)

* River network and river basin maps are added as a base map.

13 Help Demo System for MHP Iskandar Malaysia Prototype (Stand alone)
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JUPEM (3)

» Providing hourly historical tidal water level information
1. Kukup (1986-2022)
2. Johor Bahru (1984-2014)

« This data is used to adjust global sea water level data provided from
Global Tide and Surge Model (GTSM) that later be used as
downstream boundary condition for flood modelling.

EI gle Tools Dashboards  Option
aotN@ ] B2 R0AS IS
£ seiecions A
& bata

i Hl Ill

‘\l l !

l il
I

} o { ﬂ

01-01-2020 01012021 01-01-2022

HI
| ﬂ'

Tidal Water Level (observation)

hl",“ ‘ |1 H 1 il l i ’
W | ' W'" i ’ ﬂ s (O ‘
’ l| ‘ :U‘ "I' l“ H| ,n |\ I | Iy 'H I |'||
: !‘;l’“‘ ‘ ‘l ‘ | “ ‘ Ll lm “

- |

01-01-2019

01-01-2018
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MetMalaysia (1)

* Provides 4 meteo stations
« Dally data from : 2010 — 2024
« Used for:
» Rainfall-runoff simulation using wflow model

BOXHBER 7 QAT QAR zomewens v H D HOF-EA

- e

§ 7 selections v ‘\

= Data g
= MHP Iskandar Malaysia Data =
a (-8
g Meteo Gauges £
= Met Gauges [MetMalaysia] £
o

Met Gauges [DID]
Hydro Gauges

River Gauges [DID]

Tide Data JUPEM]

Tide Data [GTSM]

Corrected Tide Data (GTSM)
Corrected Forecast Tide Data [GTSM]

Processed Data

@ ks Bandar Kota Tinggi

Hospital Johor Baru

Rainfall Processed Data 30
Hydro Simulation [WFLOW + SFINCS] l ; L 1
Daily Historical Discharge <] Jlutl y ‘
Daily Forecast Discharge < 5 h ‘ ‘, \ “ i ‘\ | '\‘ i
Houry Histoical Water Leve g U || i “W ‘u‘ |\| f"l ill ‘,\|| | |F I
Hourly Historical Water Depth ' “ 1 | ‘ ‘ \ “ i I | il i
Hourly Forecast Water Level g, |‘ [ ‘l I'”
Hourly Forecast Water Depth E X ‘ 4
g L
24
Locations @ Mardi Bukit Pontian
‘ Hospital Johor Bars )
Jkr Bandar Kota Tinggi .
Mardi Bukit Pontian O
A\ senai
100
Parameters 3 =
& Precipitation (observation) :
Temperature (observation) £ m l |\ H\\i |H
Relative Humidity (observation) E w | ‘\I I\‘l i |‘ 1| H | ”' | ‘\I i ‘\ ‘
I i ‘ | f ‘ ‘ W
g ") Hi r [ 1 I\ H‘ \l I“ ‘ ‘ \
3
k] o |
E l
Simulations & b
5 1015 20 25 km 60 ¥
— —
55
B map O WB0ataDisplay [ Group Display @ spatial Data
Logs Christian Liguori Current system time: 01-01-2024 08:00 (GMT+8) 03:11:16 GMT 11:11:16 SGT Stand alone 1716, 103389 00MB/s 826 MB 01012011 01012012 01012013 01012014 01012015 01012016 01012017  01-01-2018  01-01-2019 01012020 01012021 01012022 01012023  01-01-2024
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MetMalaysia (2)

Meteo forecast for a 7-hour forecast horizon with an hourly timestep on 6 Oct 2024 20:00:00 GMT+8.

~ & Internal Data
v & MetMalaysia
Rainfall Forecast (7 days, 1 hr)
X Relative Humidity Forecast (7 days, 1 hr)
X Temperature Farecast (7 days, 1 hr)
Wind Forecast (7 days, 1 hr)
» W External Data
> M Model Input
» [ Model Output
> 9 Hazard Map

]

| Moving Accumulation

J

| Ignore Missings 1 hour

| | | | |
== 0 mm
>= 0.2 mm
==1mm
>=5mm
== 10 mm
== 25 mm
>= 50 mm
== 75 mm
>= 100 mm
>= 200 mm
== 400 mm
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DID (1)

» Provides hourly data for 61 meteo stations and

26 hydro stations

2016 - 2024
2010 — 2024

« Meteo data:
Hydro data:

Y file Tools

Dashboards  Qptions  Help

STHEBER

Selcsons =V

@, Q G X Q| zoomextens ~ @D C-oa- A

logy

Data
MHP Iskandar Malaysia Data

Meteo Gauges
Met Gauges [MetMalaysia]
Met Gauges [DID]

Hydro Gauges
River Gauges [DID]
Tide Data [JUPEM]
Tide Data [GTSM]

52 MHP-IM Topol

6: Data Viewer

m for MHP Iskandar Malaysia Prototype (Stand alone)
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& Kg. Laut (dummy station ID

& Kg. Maju Jaya

& Kg. Melayu Bukit Batu

X Kg. Mumi Jaya

 Ka. Semanaaar

Parameters

Precipitation (observats
Water Level (observation)

Simulations 020 0 050 m

— P

S Map 0 | Wl0ataisplay | [ Group Display | @ Spatial Data
Logs Christian Liguori Current system time: 01-01-2024 000 (GMT+8) 08:43.48 GMT

Deltares

m di Kg. Bukit Dagang
2 @Bandar Penawar
d4g. Lim Lim (F2) (dummy station ID):

4)5g.Pungai di Punggai
@ JDBukitPelali

B sy5em Monitor
16:4348 SGT

Stand alone 1.267,103536 0.0 MB/s

1008 MB

Rainfall data from DID are used to translate
rainfall into runoff that will be used as upstream
boundary condition for flood modelling.

S file Tools Dashboards Options Help

BN Bn 7 B QQ & QAQ zoomexens
¢ internal Data
ternal Data
Model Input
WFLOW
Areal Rainfall [Local}
X P His Iskandar [GPM]
X PET His Iskandar [GFS]
X T His Iskandar [GFS]
X P fc Iskandar |
X PET fc Iskandar (GFS]
X T fc Iskandar [GFS]
SFINCS
Model Output
Hazard Map

v80

5 : MHP-IM Topology

6: Data Viewer

Moving Accumulation
Ignore Missings 1day

>= 200 mm -
Ty & b K oNM e 4o

[E Gowp Display | @ spavaiData 0 x [l system Monitor

F- @ @

Run WFLOW SBM Local Data + ERAS Historic: 30-09-2024 08:00:00 GMT+8 Current

1 v

or MHP Iskandar Malaysia P

pe (St

ViNE

00 mm - Sek. Keb. Sempang
mm - Sq. Linggiu di Linggiu

0.0 mm - Sg. Sedili Kedil di Sedili Kecil

00 mm - Pasak
©0.0 mm - Felda Lok Heng

) {dummy stationID) (50,0 mm - Sg. Pungai di Punggai

© ©500mm - Bukit Pelali
440 mm - Lepau

Forecast time: 30-09-2024 08:00:00 GMT+8.
Time: 24-09-2024 08:00:00 to 25-09-2024 08:00:00 GMT+8

~
~§ Manual Forecast

April 2025

25-09-2024 08:00:00 GMT+8
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DID (2)

River networks map
* Flood information: Hotspot flood maps from 2000-2010

NG TR AP R

e
3

Forecast time: 10-01-2024 08:00:00 GMT+8
Time: 11-01-2014 08:00:00 GMT+8

Deltares

= Basemap
& Administrative Boundary Map
& Hydrology Map
(] — River Networks [DID]
— River Networks [JUPEM]
[ River Basins [WFLOW]
[ River Basins [JUPEM]
& SeaLevel Rise Projection

- ~ Compound Flood Hazard Map

Vv Flood Hotspots 2023 [DID]
(] & Flood Maps 2000 - 2010 [DID]
& social Economy Map

& Flood Depth and Extent Map

& Flood Risk Map
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D

Precip (mm)
o

00

25

23002004

D (3)

From Public Info Banjir website, we obtain
water level and rainfall threshold for issuing
warning.

Taman Aman

Kategori Keamatan Hujan (dalam satu jam)

1-10 (mm) [ |

11-30 (mm)

Renyai
Sederhana
Lebat 31-60 (mm)

Sangat Lebat > 60 (mm) .

Heaw.

Moderate

23002024 24.09-2024 24.09-2004 25002024 25.09-2024 26-09-2004 26-00-2024 27.09-2024 27-09-2004 28002024 28.00-2024 29.09-2004 29-09-2004
20:00 08:00 20:00 08:00 20:00 08:00 20:00 08:00 20:00 08:00 20:00 08:00 20:00

Deltares

Hp.obs

Sg. Tiram di Kg. Bukit Dagang

Water Level (m)

15-08-2024 17-06-2024 19-08-2024 21-08-2024 23082024 25-08-2024 27-08-2024 29082024 31-08-2024 02-09-2024
00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Utama / Aras Air / Data Aras Air

Negeri: Johor v Daerah: Johor Bahru v Stesen: All v

Tahap Nilai Ambang

Sub Kemaskini Aras Air (m)
Nama Stese Daerah |Lembangan
HE = LemBanann Jeehic (Gt
1 | ‘11111202 | S9-TiramdiKg. Bukit ohoIE | irgal Johoe Sq. Tiram 17/04/2025 16:45:00 1.73 1.00 2.00 3.00 4.00
Dagang Bahru
Johor Sungai o
2 | 1536413  Sg. Skudai di Kg. Laut s i Sg. Skudai 17/04/2025 16:45:00 0.82 1.00 2.30 2.60 3.00
3 | 1537401 | S9: TebreudiKg. Maju Johor | o/ ingai Tebrau Sg. Tebrau 17/04/2025 17:00:00 5.38 7.90 8.20 8.80 9.40
Jaya Bahru
4 | 1537402 | S9:Tebrau diTaman Sri Johor | o ngaiTebrau|  Sg. Tebrau 17/04/2025 17:00:00 -0.03 1.00 1.80 2.00 2.30
Pandan Bahru
£ (¥=334010| | 59 Hentong di Kinlle Johor | ¢ gai Tebrau | Sg. Plentong | 17/04/2025 17:00:00 0.57 1.00 3.00 3.50 4.00
Desa Plentong Bahru
6 7239550 Kolam Air di Nusa Duta ;:::: Sungai Danga Sg. Danga 17/04/2025 16:45:00 0.86 3.00 4.00 5.00 6.00
April 2025

—H.obs
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DOSM (1)

« Social economy map:
Poverty rate 2022
Dependency Index 2022

« The following maps are obtained and « The following maps are obtained and used to produce
used to estimate flood impact: vulnerability map:
« Population distribution per village « Gender distribution (2010 & 2020)
(2010 & 2020) « Age distribution (2010 & 2020)
« Number of house holds « Poverty rate (2019 & 2022) district
(2010 & 2020) « Gini Index (2019 & 2022) district

Deltares 67



DOSM (2)

« All the maps obtained from DOSM, together with the flood
maps produced by the flood model generate flood risk map
and estimated flood damage under various return periods.

5 Basemap

2 Administrative Boundary Map

= Hydrology Map

& Sea Level Rise Projection

4 Compound Flood Hazard Map

5 Social Economy Map

ﬁ Flood Depth and Extent Map

48 Flood Risk Map

[ estimated Annual Damage per Village [MYR]

> % Ml Estimated Annual Damage [MYR]

Estimated 2 R.P. Flood Damage [MYR]
Estimated 5 R.P. Flood Damage [MYR]
Estimated 10 R.P. Flood Damage [MYR]
Estimated 25 R.P. Flood Damage [MYR]
Estimated 100 R.P. Flood Damage[MYR]

T

-
¥

Forecast time: 21-03-2025 08:00:00 GMT+8
Time: 24-09-2024 08:00:00 to 25-09-2024 08:00:00 GMT+8

Deltares April 2025 68



Vulnerability function (JRC, 2017)

Soclio-economic data usage

Building footprint gam:r'ggen Collected
Building function OSM ﬁzllﬁgliegs'sseusg%)émmm local data will improve

Critical Infrastructure Collected. Support from local data will improve
(Schools, Hospitals, etc) the risk assessment.

Population
data

Google Earth

‘(JI—ITuCi:zriﬁsgrtDe Collected. Support from local data will improve

Moel, & the risk assessment.
Szewczyk, 2017)
Construction cost

report for
Malaysia 2022 Collected

Building damage function

Building valuation

Identify Results

323 G oo BN B
Demographic & Socio-economic Feature value
data oMM 40
Population distribution per village et

3 » (Actions)
(muk|m |eve|) DOSM CO"eCted fOf 2010 & 2020 (muklm Ievel) Egﬁ;&:ﬂ ig

KETERANGAN  BANDAR JOHOR BAHRU
LUAS_MP 42977645.887999996542931
Shape_Area 0.00349369519

w3 Johor Bahru

_Total Pop 144179

_M_pop_202 74360

_F_pop_202 69819

_Sexratio_ 106.503960199999995

Number of households DOSM Collected for 2010 & 2020 (mukim level)
Gender distribution DOSM Collected for 2010 & 2020 (mukim level)

Age distribution DOSM Collected for 2010 & 2020 (mukim level)

_Hh_2020 44209

Disabled people DOSM Not available B R NHORRH
_Age 0-14_ 30234
_Age_65+_2 13302

DOSM Collected for 2019 & 2022 (district level)

DOSM Collected for 2019 & 2022 (district level)

Health status (aggregated per ;
village) DOSM Not available

_Dependenc 43.257852010000001
Builtarea_ 7999114.000000000000000
BuildingDM 10981902089.000000000000000
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Thank you

A www.deltares.nl ¥ @deltares in linkedin.com/company/deltares

= Iinfo@deltares.nl G @deltares f facebook.com/deltaresNL

Deltares



mailto:info@deltares.nl
https://twitter.com/deltares/
https://www.linkedin.com/company/deltares
https://www.deltares.nl/
https://www.instagram.com/deltares/
https://www.facebook.com/DeltaresNL/
https://www.deltares.nl/
https://www.linkedin.com/company/deltares
mailto:info@deltares.nl
https://www.facebook.com/DeltaresNL/
https://twitter.com/deltares/
https://www.instagram.com/deltares/

	TCM
	Slide 1: Technical Committee Meeting
	Slide 2: Agenda

	Opening
	Slide 3: About the project
	Slide 4: About the project
	Slide 5: About the project
	Slide 6: About the project
	Slide 7: Use cases of the Multi Hazard Platform
	Slide 8: Delft-FEWS (concept)
	Slide 9: WFLOW Hydrological Model
	Slide 10: SFINCS: Rapid (compound) flood modelling 
	Slide 11: Delft-FIAT concept

	Presentation and Demonstration
	Slide 12
	Slide 13: MHP-IM Main Document
	Slide 14: MHP-IM User Manual (D.3.1.)
	Slide 15: Latest Improvements of the MHP-IM (1)
	Slide 16: Latest Improvements of the MHP-IM (2)
	Slide 17: Latest Improvements of the MHP-IM (3)
	Slide 18: Latest Improvements of the MHP-IM (4)
	Slide 19: Latest Improvements of the MHP-IM (5)
	Slide 20: MHP-IM Interfaces
	Slide 21
	Slide 22: Example Monsoon Surge March, 2025
	Slide 23: Monsoon Surge, March 2025
	Slide 24: Rainfall Report 16 Mar 2025
	Slide 25: Rainfall Report 17 Mar 2025
	Slide 26: Flood Warning Report 17 Mar 2025
	Slide 27: Rainfall Report 18 Mar 2025
	Slide 28: Flood Warning Report 18 Mar 2025
	Slide 29: Rainfall Report 19 Mar 2025
	Slide 30: Rainfall Report 20 Mar 2025
	Slide 31: Rainfall Report 21 Mar 2025
	Slide 32: Flood Warning Report 21 Mar 2025
	Slide 33: Monsoon Surge, March 2025
	Slide 34
	Slide 35: Added Value of MHP-IM (1)
	Slide 36: Added Value of MHP-IM (2)
	Slide 37: Map Layers inside MHP-IM (1)
	Slide 38: Map Layers inside MHP-IM (2)

	Financing Needs
	Slide 39
	Slide 40: What does it mean to have an operationalized MHP-IM?
	Slide 41: Phased implementation
	Slide 42: Financing Needs
	Slide 43: Financing Needs
	Slide 44: Financing Needs
	Slide 45: Funding sources
	Slide 46: Example: FFEWS in Indonesia
	Slide 47: Example: RWSOS Netherlands

	Q&A Session
	Slide 48
	Slide 49: Next Phase
	Slide 50

	Session with Data Provider
	Slide 51
	Slide 52: Overview of Requested and Received Data (1)
	Slide 53: Overview of Requested and Received Data (2)
	Slide 54: Overview of Requested and Received Data (3)
	Slide 55: Overview of Requested and Received Data (4)
	Slide 56: IRDA
	Slide 57: NAHRIM (1)
	Slide 58: NAHRIM (2)
	Slide 59: JUPEM (1)
	Slide 60: JUPEM (2)
	Slide 61: JUPEM (3)
	Slide 62: MetMalaysia (1)
	Slide 63: MetMalaysia (2)
	Slide 64: DID (1)
	Slide 65: DID (2)
	Slide 66: DID (3)
	Slide 67: DOSM (1)
	Slide 68: DOSM (2)
	Slide 69: Socio-economic data usage
	Slide 70: Thank you


