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Agenda

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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Wifi

Connect to: IRDA_Guest

User ID:  KlebangGuest

Password: IRDA@2025



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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Prototype

Capacity building



About the project

Workshop 1: 11 March 2024

Discussion session with data 

providers: 24 June 2024

Workshop 2: 10 Dec 2024

Workshop 3: Today
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+

Functioning prototype 

11 Mar 2024 10 Dec 2024



About the project
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Now: 

End of Phase 3 + start of phase 4

Next:

• Develop knowledge products –

Phase 4



Use cases of the Multi Hazard Platform

Operational use

• Real-time monitoring

• Nowcasting (0 – 6 hours)

• Forecasting (0 – 14 days)

• Long-term / seasonal forecasting 

(2 weeks – 3 months)

Use in planning

• Hydrometeorological database 

(>10 years of data)

• Statistical analysis

• Historical / event-based simulations

• Producing hazard maps

• Producing risk maps
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Delft-FEWS (concept)
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WFLOW Hydrological Model
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Model setup

• Using openly available datasets

• For the complete model domain

• Model settings:

• Timestep: 1 day

• Grid size: ~250 meter

• Model can be used in both 

operational and planning mode



SFINCS: Rapid (compound) flood modelling 
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https://www.deltares.nl/en/software-and-data/products/sfincs

SFINCS for Iskandar Malaysia:

• Based on local DEM 

(10 m and two river bathymetry)

• Landuse 

(ESA Landcover – 10 meters) 

• An assumption that coastal 

water level is at 0 m

• Grid resolution – 100 m

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


Delft-FIAT concept
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Calculates Flood Impacts based on available flood 

hazard, exposure, and vulnerability information



Project Development
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MHP-IM Main Document

D.3.2 Report on 
financing needs

First doc.

D.3.1
Working MHP prototype + 
user manual

Flood risk map



MHP-IM User Manual (D.3.1.)
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Complementary doc.



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

April 2025 15
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5. Produce flood early warning at river gauge location based on 

the water level, water depth and river discharge threshold.

Latest Improvements of the MHP-IM (2)



Latest Improvements of the MHP-IM (3)

6. Produce rainfall warning report 

at the mukim level in Iskandar Malaysia.

April 2025 17



Latest Improvements of the MHP-IM (4)

7. Produce flood warning and impact report 

at the mukim level in Iskandar Malaysia.

April 2025 18



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

April 2025 19



MHP-IM Interfaces

1. MHP-IM Stand Alone Application (for operator)

2. MPH-IM Web OC (for public)

April 2025 20

MHP-IM SA WebOC

One database



MHP-IM Prototype Use Cases
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Example Monsoon Surge March, 2025



Monsoon Surge, March 2025

April 2025 23

• 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 16th of March



Rainfall Report 16 Mar 2025
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• 16th March: 3-day forecast shows no significant 

rainfall



Rainfall Report 17 Mar 2025
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• 17th March: First sign of significant rainfall in rainfall 

forecast, but not very extreme yet



Flood Warning Report 17 Mar 2025
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• 17th March: 

Also, no significant flooding indicated for this period.



Rainfall Report 18 Mar 2025
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• 18th March: Clear sign in the forecast that extreme 

rainfall is predicted over large areas with lead-time of 

around 1-2 days



Flood Warning Report 18 Mar 2025
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• 18th March: Resulting in substantial flooded areas, 

estimated number of affected people and damage



Rainfall Report 19 Mar 2025
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• 19th 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.



Rainfall Report 20 Mar 2025
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• 20th March: Rainfall arrived with high total observed 

rainfall volumes and still some rain to come



Rainfall Report 21 Mar 2025
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• 21st March: Rainfall arrived with high total observed 

rainfall volumes (up to ~250 mm!)



Flood Warning Report 21 Mar 2025
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• 21st March: With substantial (simulated) flooded area 

as a result



Monsoon Surge, March 2025
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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.

GFS forecast of 18-03-2025



MHP-IM Prototype Live Demonstration
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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.

April 2025 35

Flood forecasting using SFINCS model

Max water depth 5-year return period



Added Value of MHP-IM (2)

• Provides flood risk 

knowledge

• Does monitoring & 

forecasting

• Provide warning via report 

and changes in icon

• Preparedness →

Provide estimate number 

of population affected that 

likely needs to be 

evacuated.

April 2025 36



Map Layers inside MHP-IM (1)

April 2025 37

Social Economy 

Layer

Flood Extent and 

Depth Layer

Flood Risk & 

Damage Layer



Map Layers inside MHP-IM (2)

April 2025 38

Point of Interest (PoI) Sea Level Rise 

Projection Layer



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

• A forecasting system is not a 1-time 

buy

• Needs regular maintenance

• New user requirements (might) require 

new developments

• Needs (emergency) support

• User needs (regular) training

40

Upgrade



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

April 2025 41



Financing Needs

1. Manpower requirements

2. Hardware requirements

3. MHP-IM development requirements

April 2025 42

Staffing example



Financing Needs

1. Manpower requirements

2. Hardware requirements

3. MHP-IM development requirements

April 2025 43



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) …

April 2025 44



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)

April 2025 45



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.

April 2025 46

Area of BBWS Cidanau-Ciujung-Cidurian: 

4,125.18 km2

Area of BWS Maluku: 213 catchments 



Example: RWSOS Netherlands
National: Rijkswaterstaat

Budget:

- Development Budget: >10 MUSD

- Annual maintenance ~1 MUSD per year

- R&D budget ~1 MUSD per year

- Staffing > 10 FTE

Scope of Work:

- Multi-hazard forecasting: Floods / droughts / 

navigation / storm-surge

- Designed to integrate and communicate with 

regional water authorities

- Includes national operations center (WMCN)

April 2025



Next Steps

48



Next Phase
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Now:

End of Phase 3 + start of phase 4

Next:

• Capacity needs assessment

• Development of Early Warning 

Protocol examples

• Develop knowledge product 

examples



Q&A Session
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Session with Data Provider
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Overview of Requested and Received Data (1)

April 2025 52



Overview of Requested and Received Data (2)

April 2025 53



Overview of Requested and Received Data (3)

April 2025 54



Overview of Requested and Received Data (4)

April 2025 55



IRDA

• Administration data is 

used as a base layer in 

MHP-IM that can be 

toggle on and off.

April 2025 56



NAHRIM (1)

• Obtained bathymetry data for Pulai River (2022) 

and Johor River (2023).

• Used to refine bathymetry data for hydrodynamic 

modelling using SFINCS.

April 2025 57



NAHRIM (2)

• Flood risk information:

Sea level rise projection map

April 2025 58



JUPEM (1)

• Obtained ~10x10 m elevation data covering whole 

Iskandar Malaysia.

• Used to build SFINCS model with cell size of 

100x100m.

April 2025 59



JUPEM (2)

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

April 2025 60



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.

April 2025 61



MetMalaysia (1)
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• Provides 4 meteo stations

• Daily data from : 2010 – 2024

• Used for: 

• Rainfall-runoff simulation using wflow model



MetMalaysia (2)

Meteo forecast for a 7-hour forecast horizon with an hourly timestep on 6 Oct 2024 20:00:00 GMT+8.
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DID (1)

• Provides hourly data for 61 meteo stations and 

26 hydro stations

• Meteo data: 2016 - 2024 

Hydro data: 2010 – 2024

April 2025 64

• Rainfall data from DID are used to translate

rainfall into runoff that will be used as upstream 

boundary condition for flood modelling. 



DID (2)

• River networks map

• Flood information: Hotspot flood maps from 2000-2010
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DID (3)

• From Public Info Banjir website, we obtain 

water level and rainfall threshold for issuing 

warning.

April 2025 66



DOSM (1)
• Social economy map:

• Poverty rate 2022

• Dependency Index 2022

67

• The following maps are obtained and used to produce 

vulnerability map:

• Gender distribution (2010 & 2020)

• Age distribution (2010 & 2020)

• Poverty rate (2019 & 2022) district 

• Gini Index (2019 & 2022) district

• The following maps are obtained and 

used to estimate flood impact:

• Population distribution per village 

(2010 & 2020)

• Number of house holds 

(2010 & 2020)



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.

April 2025 68



Socio-economic data usage

Building & vulnerability data Source Remark

Building footprint
OSM+Open 
Buildings

Collected

Building function OSM
Collected. Support from local data will improve 
the risk assessment.

Critical Infrastructure
(Schools, Hospitals, etc)

Google Earth
Collected. Support from local data will improve 
the risk assessment.

Building damage function

JRC report  
(Huizinga, De 
Moel, & 
Szewczyk, 2017)

Collected. Support from local data will improve 
the risk assessment.

Building valuation

Construction cost 
report for 
Malaysia 2022

Collected

Demographic & Socio-economic 
data

Population distribution per village 
(mukim level)

DOSM Collected for 2010 & 2020 (mukim level)

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)

Disabled people DOSM Not available

Income level DOSM Not available

Poverty rate DOSM Collected for 2019 & 2022 (district level)

Gini Index DOSM Collected for 2019 & 2022 (district level)

Health status (aggregated per 
village)

DOSM Not available

April 2025 69

Population 

data



info@deltares.nl

info@deltares.nl

@deltares

@deltares

linkedin.com/company/deltares

linkedin.com/company/deltares

www.deltares.nl

www.deltares.nl
@deltares

@deltares

facebook.com/deltaresNL

facebook.com/deltaresNL

Thank you

mailto:info@deltares.nl
https://twitter.com/deltares/
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