
Flood Alert Systems
FAS-WOB

The SSPEED Center at Rice has used the technologies and success from its Flood Alert System (FAS4) that serves
to the Texas Medical Center (TMC) to develop the Flood Alert System-White Oak Bayou (FAS-WOB). FAS4 was
designed by Dr. Phil Bedient, Dr. Nick Fang and Dr. Baxter Vieux and has been successfully operating during major
rain events for more than 20 years. The FAS-WOB is a pilot project funded by the Kinder Institute designed to test
the capabilities of real-time flood warning with the hydrologic and hydraulic modeling being pre-computed for the
White Oak Bayou Watershed. The SSPEED Center is seeking additional funding to expand its capabilities and
serve the residents and industry in this region.

 Applies similar framework of the existing TMC
FAS4 system for reliable & robust flood prediction

 Increases lead time for flood warning
 Uses accurate, real-time NWS radar data
 Records USGS gage data in real-time
 Automatically selects the appropriate map from the

Floodplain Map Library (FPML)
 Frequently updates at fas-wob.org

Figure 1 Drone view of Little White Oak Bayou provided by Toby Li (Rice ‘19)

Figure 2 Homepage of fas-wob.org showing April 7, 2019 storm at
1:00 PM

FAS-WOB Features

FAS-WOB Website
The White Oak Bayou (WOB) watershed stretches
from central to northwest Harris County and includes
the City of Jersey Village and portions of the City of
Houston. Rainfall within the 111 square miles of the
White Oak Bayou watershed drains to the primary
waterway, which is concrete-lined. WOB has suffered
from extensive and frequent flooding over the years
due to rampant upstream development. Thus, the
need for flood warning is urgent across the area.

White Oak Bayou Watershed Overview

http://fas-wob.org/map
http://fas-wob.org/map


Figure 3 Flowchart showing data & modeling programs used to create & communicate real-time flood warning information.
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FAS-WOB in Detail

NEXRAD Radar Rainfall
Real-time radar and USGS gage data are constantly
monitored. The radar data reflects off raindrops and is
processed and calibrated by Vieux and Associates,
Inc. (VAI) in Oklahoma every few minutes. During a
rain event, VAI radar rainfall data is delivered to Rice
for more than 40 sub-basins over White Oak Bayou
within seconds. This process is repeated every 5-10
minutes during a storm for real-time results.

Flow & Stage Gage Data
A USGS stream flow gage at White Oak records the
elevation and flow of water in White Oak Bayou. The
gage data is used to calculate the risk level in real-
time for public viewing.

Hydrologic Models & Floodplain Maps
The pre-made floodplain map that most closely
matches the measured rainfall is selected. The
floodplain maps were made from synthetic storms that
varied the duration, intensity, and special distribution
of the rainfall.

Hydrologic Models & Floodplain Maps (cont.)
These storms were all ran through traditional H/H
modeling methods (HEC-HMS and HEC-RAS) to
create the floodplain response maps. This “Floodplain
Map Library” – (FPML) then is stored ready to be
pulled out immediately rather than taking the minutes
to hours to compute the storm while it is happening.

The flood warning framework has two major
components; the algorithm for reading the rainfall to
pick the closest map, and the displaying the real-time
risk level from USGS gage data. Both of these
sections work together to give the current situation,
and provide a real-time estimate of the future extent
of the flooding.

Communication
The general public and end-users can access real-
time FAS-WOB data on its website: fas-wob.org. The
advantage is that the maximum floodplain for the
current rainfall can be shown to the public in a matter
of seconds while continuously updating with each
new radar reading.

Flood Alert Systems
How does FAS-WOB work?

The SSPEED Center at Rice built the FAS4 system for the Texas Medical Center (TMC) more than 20 years ago.
The developed technologies from the FAS4-TMC system ands its long-term operations were used to build a robust,
comprehensive and effective Flood Alert System for the White Oak Bayou watershed, FAS-WOB.

http://fas-wob.org/map


For more information regarding FAS-WOB, please visit our website, sspeed.rice.edu.

Authors
Philip Bedient
Dr. Bedient is the Herman Brown Professor of Engineering at Rice University in Civil and Environmental
Engineering. He teaches and performs research in surface water hydrology and flood prediction systems. He
has directed 60 research projects over the past 35 years, and has written over 180 articles in journals and
conference proceedings. Dr. Bedient directs the SSPEED Center at Rice for severe storm prediction,
consisting of several universities in the Gulf Coast area, which has funding to address the impacts of Hurricane
Ike in the Houston area. Dr. Bedient has directed the development of FAS4 since 1997 with funding from The
Texas Medical Center and FEMA.

Baxter Vieux
Dr. Vieux's professional focus is radar rainfall and distributed hydrologic modeling. He is distinguished in the
application of high-resolution rainfall monitoring to hydraulic modeling of collection systems. Dr. Vieux has
directed the development of design storms for collection system planning, operations He has over 100
publications appearing as textbooks, journal articles, and conference proceedings. Dr. Vieux was a full
Professor at the University of Oklahoma. His company, Vieux & Associates (VAI), delivers the calibrated radar
for use in FAS4, and delivers similar products to clients all over the world.

Nick Fang
Dr. Nick Z. Fang is an assistant professor in the Civil Engineering Department at the University of Texas –
Arlington. He obtained his Ph.D. in Civil and Environmental Engineering at Rice University. He has been
working on surface water and groundwater problems for over ten years including floodplain studies,
hydrologic/hydraulic modeling, water treatment, hydrodynamic simulation, storm water management modeling,
and water quality assessment for a number of watersheds in Texas, Florida, and Louisiana. Dr. Fang’s Ph.D.
research focused on developing the mapped libraries for flood inundation for FAS4.

1997 Developed FAS for Texas Medical Center
2001 System tested on TS Allison
2009 Floodplain Map Library (FPML) implemented with Google Maps
2017 FAS3 upgraded to FAS4 and mobile site launched
2018 FAS-WOB launched as pilot project funded by the Kinder Institute 

Figure 4 White Oak Bayou Watershed: Floodplain Map under Extreme Rainfall | Typical Flooding | Floodplain Map from HEC-RAS
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Flood Alert Systems
FAS History & Authors

Development of FAS (1997-2018)

Texas Medical Center & City of Sugar Land

Current FAS4 Users

https://www.sspeed.rice.edu/fas4
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