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InFRM
Interagency Flood Risk Management (InFRM) Team -

 FEMA Region 6 - Sponsor

 U.S. Army Corps of Engineers (USACE)

 U.S. Geological Survey (USGS)

 National Weather Service (NWS)
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Why InFRM?
 Goals
 Integrate information and simplify access to data
 Increase accuracy and timeliness of information
 Provide high resolution information and forecasts
 Enrich stakeholder participation

 Mitigate and “inform” flood risk as a team

 Collaborating Nationally, Empowering Locally
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A Web Presence for InFRM

www.InFRM.us
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InFRM Projects – estBFE Viewer

 Base Level 
Engineering Data 
visualization

 Point, click & 
download

 Search functionality
 My estBFE report
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estBFE Viewer – Multi-functionality
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estBFE Viewer – View Base Level 
Engineering Data

 Base Level Engineering  – approach to flood risk reduction that combines high-
resolution ground elevation data and modeling advancements to create engineering 
models and flood hazard data on a watershed-level scale
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InFRM Projects – Watershed Hydrology 
Assessments (WHAs)
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 Flood flow frequency for 2, 5, 10, 25, 50, 100, 250, and 500 yr
 Statistical analysis (Bulletin 17C)
 Rainfall-runoff modeling (CWMS)
 RiverWare generated period of record



WHA - Results
 Statistical flood frequency results 

compared to previous effective flows, 
basin models to produce recommended 
results.

 Reports available at infrm.us

 Completed: 
 Guadalupe/San Marcos
 Trinity

 In review:
 Neches

 In Progress: 
 Colorado
 Nueces
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The Flood Decision Support Toolbox
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Background – Flooding in the South-
Central U.S.
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NOAA National Centers for Environmental 
Information (NCEI) U.S. Billion-Dollar Weather 
and Climate Disasters 
(2019). https://www.ncdc.noaa.gov/billions/

Wimberly 2015

Harvey 2017 TS Imelda 2019

Houston Chronicle

Austin American-Statesman

Harris County Flood Control District

Mississippi River 2019

AP photo/Gerald Herbert

Ida 2021

Chris Granger | The Times-Picayune | New 
Orleans Advocate

https://www.ncdc.noaa.gov/billions/


 Inundation mapping requests during 2015/2016 floods

 USACE/USGS/Others?

 Over 1,500 river miles
 Requests came from
 Federal Agencies
 State Agencies 
 Cities 
 Municipalities

 Disadvantages
 Pressure for time
 Lack of quality models (out-of-date, low-res terrain, not purpose-built, etc.)

 Prioritizing
 Potential for error

A better warning system is needed!
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InFRM Projects – Flood Decision Support 
Toolbox (FDST)

 Pre-positioned map libraries
 Tied to:
 USGS streamgage data
 NWS River Forecasts
 NWS Flood Categories

 Scenario Planning
 Historical Flood viewing
 Print Map Generation
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FDST Functionality
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FDST Functionality
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FDST Functionality
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Map library extends from NWS Minor Flood stage to 
maximum expected flood (max observed OR 500-
year event)



FDST Functionality
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Map library extends from NWS Minor Flood stage to 
maximum expected flood (max observed OR 500-
year event)



FDST Functionality
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Select anywhere in the map to view estimated water depth



FDST Functionality
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FDST Functionality
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FDST Functionality
 Hydrograph:

 Tied to USGS 
streamgage data, NWS 
AHPS prediction service

 Stage forecast*
 Flood categories*

*If available
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 Historical Peaks:
 Top 10 historical stages
 Enables user to view 

the effects of a 
historical flood as if it 
were to happen today



FDST Functionality
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FDST Functionality
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FDST Functionality
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FDST Functionality
 Library Info:

 Model metadata
 Model source
 Model error, ranking 

(Tier A, Tier B)
 ‘Download Library’ 

option
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 Print Map:
 PDF or print snapshot 

of map view
 Enables distribution of 

flood map in field
 Includes map view and 

library info



FDST Functionality
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FDST Functionality – Texas 
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 New buildings layer in Texas viewer 
shows buildings likely to be inundated 
and estimated total cost of damage

 Damage estimates were derived from 
depth-damage relations for structures 
from the USACE

 Building footprint data created from 
Open Street Map buildings layer and 
Microsoft AI buildings layer

 Where possible, building categorical 
info was obtained from local County 
Appraisal Districts



FDST Functionality – Texas 

 Click ‘Report’ to see more details on 
estimated building damages and 
estimated costs

 Print Map function also summarizes 
building damage in Texas

 NOTE: costs CANNOT be tied back to 
individual buildings
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FDST Functionality – Texas 

 Texas viewer shows TXDOT road conditions 
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FDST Functionality – Texas

 Reservoir status available through Water Data for Texas (% full and % flood height)
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FDST Functionality – Texas 
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 Reservoir status available through Water Data for Texas (% full and % flood height)



 No model is 100% correct
 No information is better 

than poor or misleading 
information, 
BUT
fair or reasonably reliable 
information is better than 
no information

 Important to communicate 
uncertainty of model
 Tier A/B
 Rating Curve RMSE
 Uncertainty in forecasts

 FDST maps flow at gage, 
and as far upstream and 
downstream as that gaged 
flow is valid

Uncertainty in Modeling

Most confidence at 
gage location
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Tributary 
Inflow



Federal – State – Local Partnerships
 FDST designed to be a living website

 Map submission guidelines describe 
map library submittal process

 InFRM team working on new/updated 
features and functionality

 Flexible framework enables some 
customization to regional/local partners’ 
needs

 Goal is for State and Local partners to be 
primary contributors
 Add missing sites of need
 Update sites with new models
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Completed/In progress

NWS River Forecast AND 
Flood Categories

NWS Flood Categories 
NO River Forecast

Streamgage only



The FDST Process
 Three items needed to generate a map library;

1. USGS streamgage (AHPS forecast point a plus)
2. Hi-res LIDAR
3. Hydraulic Model

 Hydraulic model scalable:
 FDST flexible with model requirements
 Begin with Base Level Engineering
 Update with full-scale Engineering model
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Streamgage/forecast point Hi-Res LIDAR Data FEMA-approved hydraulic model
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Kristine Blickenstaff
Branch Chief – Integrated Hydrology + Data Science
USGS - Oklahoma-Texas Water Science Center
kblickenstaff@usgs.gov
817-614-0642
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