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Project Summary:
Develop data and modeling-driven cyberinfrastructure for real-time flood forecasting in support of
community resilience. This will result in scalable and transformative methodologies that can be
adopted for other regions beyond coastal Virginia and Louisiana. The project takes advantage of recent
advances in numerical moeling, hydroinformatics, cloud computing, and web-based visualization to
translate real-time data and complex model simulations into useful information that can be directly
used by public, local municipalities and emergency operation.
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Details of Progress/Achievements:
• Developed a coupled modeling system that produces real-time hydrologic and hydraulic simulations
using high-resolution rapid refresh rainfall forecasts, to drive a national-scale hydrologic forecasting
system (WRF-Hydro) and a local-scale hydraulic model for generating locations-specific and
spatially-continuous flood elevations and inundation maps for community applications.
• Developed automated workflows for real-time operation of the coupled modeling system. The
workflows are implemented using coupled Windows and Linux environments
• Developed a flood warning system including a 1D hydraulic model for the Louisiana domain and a
2D hydrodynamic model for the coastal Virginia domain (the latter was implemented using available
cloud computing resources.
• Preliminary implementation of an advanced visualization system based on a designed relational
PostgreSQL database for the study domain at coastal Virginia. This visualization system has the
capability to visualize the real-time surface water simulations and the flood risk to VDOT bridges
and culverts.
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PROJECT DELIVERABLES
Deliverables

Achievements

Remaining To Do

1. Algorithms and workflows for coupling multi-resolution
models to run in real-time on a scalable HPC infrastructure
with elastic resource provisioning.

Developed and tested preliminary workflows to connect in Implementation on a cloud computing environment for the
real-time simulations from national-scale and local models Louisiana system

2. Algorithms for producing location-specific analytics based
on smart sensors and model forecasts.

Identification of critical locations and testing of flood
forecast validity

Automated approaches for extraction and visualization of
location-specific (e.g., critical infrastructure) flood stages

3. Innovative web-based visualization tools with a design
relational database for storing, handling, and displaying realtime data streams from various complex forecast models.

Implemented a preliminary costumed web-interface with
a designed relational database for the coastal Virginia
domain

Link results from Louisiana domain to the implemented
visualization system. Continue enhancing the visualization
system to include National Water Model forecasts for desired
regions.
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