
Flood Inundation Modeling And Hazard
Mapping Under Uncertainty In The Sungai
The Sungai river has always been a lifeline for the people living in its vicinity.
However, with the rapid urbanization and climate change, the risk of flooding has
increased drastically in recent years. In order to effectively manage and minimize
the impact of floods, it is crucial to develop accurate flood inundation models and
hazard mapping under uncertainty. This article explores the importance of flood
inundation modeling and hazard mapping in Sungai, and how it can help in
disaster management and mitigation strategies.

Flood Inundation Modeling:

Flood inundation modeling is a process that simulates the behavior of floodwater
during an extreme weather event. It involves the use of various mathematical
models, topographic data, and hydraulic parameters to understand and predict
the potential areas that are at risk of flooding. These models help in identifying
the floodplain boundaries, flow velocity, water depth, and inundation extent
across the Sungai river basin. By incorporating the uncertainty associated with
the model inputs and parameters, the accuracy and reliability of these models
can be improved, thereby aiding in better decision-making during flood
emergencies.

Hazard Mapping Under Uncertainty:

Hazard mapping under uncertainty involves the integration of flood inundation
models with probabilistic approaches to map the areas at risk of flooding.
Traditional hazard mapping techniques often assume a deterministic approach,
neglecting the uncertainties associated with various factors such as rainfall
intensity, river flow rates, and topographic variations. By incorporating uncertainty



analysis in hazard mapping, decision-makers can have a more comprehensive
understanding of the potential consequences of flooding and make informed
decisions to reduce vulnerability and improve resilience.
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Benefits of Flood Inundation Modeling and Hazard Mapping:

1. Early Warning Systems: Accurate flood inundation models can provide real-
time information on potential flood impacts, enabling authorities to issue timely
warnings and evacuate affected areas, ensuring the safety of the residents.

2. Infrastructure Planning: Flood inundation models help in identifying the areas
that are prone to flooding, allowing urban planners to make informed decisions
regarding the location of critical infrastructure such as hospitals, schools, and
bridges. This reduces damage and enhances the resilience of the existing
infrastructure.

3. Flood Management Strategies: Flood inundation models provide insights into
the behavior of floodwater, enabling authorities to develop effective flood
management strategies such as constructing levees, flood walls, and flood
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storage areas. These strategies can minimize the damage caused by floods and
protect vulnerable communities.

4. Insurance and Risk Assessment: Hazard maps developed through flood
inundation modeling provide important information for insurance companies and
risk assessors to determine the appropriate flood insurance premiums and
assess the risk associated with properties located in flood-prone areas. This
facilitates proper risk management and financial planning for both individuals and
businesses.

5. Community Awareness: Public dissemination of flood inundation maps and
hazard maps can create awareness among the communities living in flood-prone
areas, enabling them to take necessary precautions and be better prepared for
flood emergencies.

:

Flood inundation modeling and hazard mapping under uncertainty play a crucial
role in understanding and mitigating the risks associated with flooding in the
Sungai river basin. By incorporating uncertainty analysis in these models,
decision-makers can make more informed decisions, implement better flood
management strategies, and reduce the impact of floods on communities and
infrastructure. Additionally, public awareness campaigns based on the information
derived from these models can empower individuals to take necessary
precautions during flood emergencies. Ultimately, the combination of accurate
modeling techniques and effective hazard mapping can significantly contribute to
the overall resilience and well-being of the Sungai river basin and its residents.
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Flooding can have devastating impacts on people’s livelihood, economy and the
environment. An important instrument in flood management is floodplain maps,
which assist land planners and local authorities in identifying flood-prone areas,
and provide useful information for rescue and relief agencies for their operations.
Developing floodplain maps often involves flood inundation modeling. This
typically requires precipitation and stream flow data, topographic information,
building a hydraulic model and calibration of its parameters. Often however,
floodplain maps are built on a single model outcome without an explicit
consideration of all the sources of uncertainty in the modeling process.

The research presented in this thesis addresses the uncertainty in flood
inundation modeling, which may arise from input data and hydraulic modeling
approach. The study area is the Sungai Johor basin in Johor, Malaysia, an
agriculture-dominated area. The present study analyses the modelling
uncertainties arising from estimations of design flow, terrain data sets, geometric
description in hydraulic models and different modeling approaches, and develops
recommendations for practitioners. Explicit account for uncertainties and studying
their impact in flood inundation mapping allow for more informed and effective
decision making.
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