
Rice professors Dr.  Phil ip Bedient,  Dr.  Jamie Padgett,  and Dr.  Kathy Ensor, 
in conjunction with Dr.  Nick Fang from the UT -Arlington are developing a 
radar-based flood information and response system (FIRST) for the City of 
Houston (COH).  This GIS mapping tool is  designed to identify f lood risk in 
real time for critical  infrastructure,  including hospitals,  nursing homes, 
and fire stations in four major watersheds across the region.

EXPERIENCE THE FIRST TEAM WILL...

Flood Information and Response System 
for the City of Houston

FIRST

The R ice -based F IRST team draws on more 
than 20 years  of  exper ience f rom the Flood 
Aler t  System (FAS5)  that  i s  des igned for  the 
Texas  Medical  Center  ( TMC ) .   FAS5 helps 
guide the TMC on the implementat ion 
of  emergenc y protocols ,  such as  c los ing 
f loodgates  and doors  across  several  hospita l 
systems.  FAS5 has  successful ly  per formed 
dur ing several  major  storm events,  inc luding 
Hurr icane Har vey and Tropical  Storm I melda. 
The F IRST team wi l l  par tner  with the Cit y  of 
Houston to  focus  on cr i t ica l  infrastruc tures 
and fac i l i t ies  across  the f lood-prone areas  in 
the Brays  Bayou,  Hunt ing Bayou,  S ims Bayou 
and White  Oak Bayou watersheds. 

Ident i fy  I nundat ion Levels  for  Cr i t ica l 
Faci l i t ies

Coordinate  with Health  Depar tment  and 
other  COH O ff ic ia ls

Col lec t  Data  of  radar/L iDAR and Flood 
Maps

Develop and Cal ibrate  H ydrologic 
Models

Per form Detai led H ydraul ic  Analyses  for 
the Watersheds

Develop and Test  the Proposed Flood 
I nformation System

Develop Web -Based Flood I nformation 
System

288 to  the Texas  M edical  Center  dur ing Har vey



HOW FIRST WORKS
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Data
Acquist ion

• Radar rainfall (NEXRAD)
• Flow & stage gage data

• Hydrologic & hydraulic 
models (HEC-HMS & 
HEC-RAS)

• Floodplain mapping

H ydrologic/
H ydraul ic  Analys is

• Real-time rainfall & flow 
hydrographs at watch 
points

• Floodplain map library 
(FPML)

Real -Time Flood 
Warning Data

• Establish warning 
thresholds

• Automatic 
communication

Communicat ion

NEXRAD R adar  R ainfa l l
R adar  data  ref lec ts  of f  of  ra indrops and is 
processed and cal ibrated by Vieux and Assoc. , 
I nc.  ( VAI ) .  R adar  ra infa l l  data  is  del ivered to 
R ice  for  subbasins  over  the four  watersheds 
in  5  minute inter vals . 

Flow & Stage G auge Data
A USGS stream f low gauge at  each watershed 
records  the e levat ion and f low of  water  in 
the corresponding bayou.  F IRST output  is 
compared with this  gauge data  for  h istor ical 
events  to  val idate  the model  per formance.

H ydrologic  Models
Dur ing an event ,  VAI  radar  ra infa l l  data  is 
used to  selec t  the correc t  FPML f rom 60 maps 
(Page 3) .

Floodplain  Maps
SSPEED created a  l ibrar y  of  f loodplain 
scenar ios  that  are  representat ive  of  f looding 
condit ions  under  di f ferent  ra infa l l  amounts 
us ing HMS and RAS.  R adar  R ainfa l l  data  are 
used to  pul l  the corresponding f loodplain 
dur ing a  storm event  to  give a  user  the ex tent 
of  f looding that  might  be obser ved through 
t ime.  Example maps are  shown on Page 3 .

To better  suppor t  the COH’s  emergenc y operat ions  with real - t ime f lood warnings  for  h igh-r isk  
and cr i t ica l  neighborhoods and infrastruc ture  dur ing storm events,  the F IRST team wi l l  work 
c losely  with the Depar tment  of  Environment  and Health  and the Cit y  Publ ic  Works.  Through 
this  par tnership,  F IRST wi l l  develop and implement  a  f lood information and mapping system 
using cal ibrated radar  and avai lable  gauge ra infa l l  data ,  L iDAR and other  h igh-resolut ion spat ia l 
datasets,  as  wel l  as  a  var iet y  of  hydrologic/hydraul ic  (H/H)  models.  F IRST wi l l  focus  on the f lood-
prone and at-r isk  communit ies,  such as  K ashmere G ardens,  Gul f ton,  and Sunnyside,  located in  the 
watersheds of  Brays  Bayou,  Hunt ing Bayou,  S ims Bayou and White  Oak Bayou.
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EXAMPLE FIRST MAPS
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Flood Pla in  Map of  9  inches  in  12 hours  over  Brays  watershed ( Top) .  Example of  modeled f lood depth at 
cr i t ica l  locat ions  (Bottom). 
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