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Project Description

The key objectiveof this researchis to developnew computational

tools and databasesfor analyzing the processesof dam/levee

breaching, levee closure, flood propagation,sediment transport,

chemical/waste/sewagecontaminationof the flood water, and the

impact of contaminatedwater resourceson the environmentand

ecologicalsystem.

The computational tools developed can be used to study all the 

concerned the process mentioned above and therefore can be used to 

enhance the designs of dam/levee structures, get prepared for the 

impact of flooding. The levee closure simulator could be used to 

study and guide before and during the levee repairing process. 
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Capability Requirement Gap

ÅAdvantage gained from this product

This project will develop a computational system verified and validated 
using analytic methods, experiment and field data. GIS based information 
system will make it more effective and efficient to apply and analyze the 
flood prediction and impact estimation.

ÅThe special features of this project 
ïLevee breaching erosion process/ levee closure numerical simulator

ïEfficient flood propagation simulation models/mesh genrator

ïArsenic contamination due to DCD to surface waters and eco-

environment 

ïFlood water contamination due to chemical/sewage spills and 

environmental impact

ïGIS based information system to support model application and impact 

analysis

ïUser friendly Graphic User Interface that integrate all the capabilities 

and 2D/3D models
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Capability Requirement Gap

ÅCost/benefit of the research
ïDeveloping a computational modeling system is a long term effort and 

requires detailed research to obtain reliable, accurate and robust models 

for realistic results. 

ïComputational modeling is the most efficient tool to study flooding, 

chemical spill and their impact on environment.

ïThe Computational Tool developed from this project is based on the 

state of the art numerical models and graphic user interfaces developed 

at NCCHE in the part 20 years. 

ïThe Computational Tool will perform in emergency to predict levee 

breaching, flood propagation, contaminant transport and help to close 

breached levees;  after the flood retreat, environmental impacts can be 

evaluated. It could therefore save lives and environment. In addition, 

This Tool can be used to train responders to close breached levees more 

effectively. 
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Technical Review/Project Content
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Integrated Modeling and Information System

User Friendly Graphic User Interface, Mesh Generator and GIS, all the 

tool needed for flood prediction and estimation of flood impacts are 

integrated and working on a PC.
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Objective I:
Flood wave propagation under catastrophic 

conditions --dam/levee breach due to storm 

surge, high approaching flow, and terror attack

ÅTwo-Dimensional (2D) Flood Prediction Model

ïAutomatic mesh generation

ïIntuitive boundary condition specification

ïAccurate/efficient numerical algorithm

ïUser Friendly GUI/GIS interface

ïEasy graphic presentation of simulation results

ïConversion to sediment/contamination modules 
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