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1. Introduction

▪ Flood disaster occurs quite frequently in Malaysia and has been
categorised as the most threatening natural disaster compared to
landslides, hurricanes, tsunami, haze and others.
▪ Flood prone in Malaysia = 29,700 sq.km (9%) out of 330,436 sq.km.
▪ 5.7 million of population live in flood prone.
▪ Flood warning is a non-structural measure which has proved to be
efficient and cost effective in minimising negative impacts of flooding.
▪ The Department of Irrigation and Drainage, Malaysia (DID) provides a
flood forecasting and warning service to the public through a programme
called the National Flood Forecasting and Warning System(NaFFWS).
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2. Objective & Study Area
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3. Modelling Methodology - The Key Components of Flood Forecasting
Rainfall and Catchment
Information

how much rain is likely to fall and what
are the likely catchment losses?

1
2

Flood outcomes

4

the likely affectation of the
forecast flooding for warning
dissemination to various
stakeholders managing/planning
for a flood
emergency

3

Hydrologic process

convert rainfall into runoff by
providing levels (via flow) at
discrete locations in the
catchment

Hydraulic process

convert forecast flood levels into a
flood extent (a continuous water
surface across the floodplain)
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3. Modelling Methodology
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3. Modelling Methodology

The ICMLive Configuration Manager has two distinct
functions:
(i) to create, manage and maintain the ICM network
model(s).
(ii) to convert off-line InfoWorks ICM models into realtime forecasting systems.
The operational user interface, ICMLive Operator Client, is
used to report the forecast results.

ICMLive System for NaFFWS Phase 1

The ICMLive Server roles: updating live data streams,
managing automatic simulations as configured in ICMLive
Configuration Manager, providing real-time services and
information to the ICMLive Operator Clients. It is in effect
the ‘brain’ of the flood forecasting system
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3. Modelling Methodology

The Dataloader service runs in the background and is used
to load telemetry data on a defined interval and to load
data in response to a trigger.
The Workgroup Data Server is a server component which
manages access to Workgroup databases. The data server is
designed to improve the performance and reliability of
database operations in a Workgroup environment.

ICMLive System for NaFFWS Phase 1

The ICM agent and coordinator act as a simulation server,
scheduling simulations either locally, or on other remote
computers by means of the coordinator.
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4. Overview of NaFFWS
ICMLive automatically pulls input data (rainfall
and water levels) from the main database (Main
DB) and storage folder, imports these data into
its own Time Series Database (TSDB).

ICMLive (in blue) at the heart of NaFFWS

ICMLive carries out the following processes within
the overall forecasting chain:
❑ All live external observed data sources (Remote
Terminal Unit - RTU - and radar rainfall, water
levels) are queried to ensure the most recent
available and loaded into TSDB.
❑ External forecast rainfall data sources (NWP,
GFS) are queried and are loaded into TSDB.
❑ RTU gauged data are checked to ensure that
they do not exceed pre-specified maximum
thresholds.
❑ The simulation process uses initial conditions
based on a previous simulation as a hot-start
state.
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4. Overview of NaFFWS
Five different rainfall data sources are used in ICMLive
for NaFFWS:
❑ Telemetry rain gauges (also known as RTU or Remote
Terminal Unit);
❑ Radar rainfall data;
❑ National Weather Prediction (NWP) rainfall forecast
data;
❑ Global Forecast System (GFS) rainfall forecast data
from the US National Centre for Environmental
Prediction (NCEP);
❑ Fall-back rainfall: monthly average rainfall derived
from long-term rainfall statistics.
Prioritisation of rainfall (RF) and water level (WL) inputs for ICMLive

For water level the RTU is the first choice during the
hindcast period, followed by the fall-back time series.
For the forecast period, only the fall-back time series is
available.
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4. Overview of NaFFWS

Simulated

Observed

Origin of forecasting
Danger
Warning
Alert

Flood water level thresholds are specified for each point
of interest (POI). There are two main types of POI:
❑ Key Forecast Points (KFPs), and Forecast Points (FPs):
these are located along the river (section), and flood
thresholds consist of ‘alert’, ‘warning’ and ‘danger’
levels.
❑ Target Points (TPs): these are located in the floodplain
(e.g. hospitals, schools, etc.) and the flood thresholds
correspond to the risk to people (‘Low hazard’,
‘Moderate hazard’, ‘High hazard’ and ‘Very high
hazard’). The flood depth thresholds for these
respective categories have been determined as
follows: 0 m, 0.5 m, 1.2 m and 2.0 m.
In total, about 14,000 alert definitions are included in the
NaFFWS Phase 1 system.

ICMLive Alerts become active when the water level
exceeds one of the thresholds at a POI, and are used for
dissemination.
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4. Overview of NaFFWS - Where does the forecasted flood results go?
DID

PRABN*
DID HQ
DID STATE

AGENCIES

NADMA

MMD
❑ The results from each forecast are saved back in the NaFFWS
main database (including details of the alerts generated).
❑ In addition, the flood extents and flood depths are also exported
so that they can be used on the online Intelligent Operation
Centre (IOC) visualisation tool, for use by flood managers and
emergency responders.

PDRM
OTHER AGENCIES
PUBLIC
(public infobanjir portal)
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5. Key challenges

One of the key challenge was ensuring that the system remains operational regardless of the availability of
data and internet connection:
❑ Ensured by using several levels of prioritisation.
❑ Where if the first priority (e.g. NWP) is not available, the system reverts to the next lower priority
dataset (e.g. GFS).
❑ As a fall-back, if all communication fails, statistical rainfall is used to maintain a minimum level of
wetness in the catchment and provide faster recovery for the system once data comes back online.
The processing of large amount of data as well as simulating large catchments on a regular schedule 24/7:
❑ This is dealt with by using the distributed processing ability of ICM.
❑ Three servers are available, each with two processing slots, therefore allowing six parallel
simulations to take place.
❑ A system of job queues manages the workload so that new forecasts are directed toward the
available resources.
Finally, the use of GPU card in the server significantly speeds up the 2D part of the simulation.
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6. Conclusions

❑ The NaFFWS system contains a chain of components with ICMLive at its heart, running hydrological
and hydraulic models of the basin on a regular schedule, in order to forecast fluvial flooding up to
seven days in advance.
❑ A robust prioritisation system is in place to ensure
that the best available data are used, and to
protect against potential data availability and
transfer issues.
❑ Should the forecasted water level exceed the
threshold at some POIs, alerts are automatically
generated to warn the operator of a potential
flooding.
❑ The timely information supplied by NaFFWS will
support DID in their role of providing a robust and
effective flood forecasting and warning service to
the public.
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