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Overview

▪ InFRM 

▪ What is InFRM?

▪ InFRM Projects

▪ InFRM Website

▪ estBFE Viewer

▪ Base Level Engineering

▪ Demo

▪ InFRM FIM

▪ Purpose

▪ Products

▪ Distribution of products



InFRM

▪ FEMA Region 6 - Sponsor

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

▪ U.S. Geological Survey (USGS)

▪ National Weather Service – WGRFC



IWRSS - InFRM
▪ Participating agencies

▪ Same for both initiatives 

▪ Goals

▪ Integrate information and simplify access to data

▪ Increase accuracy and timeliness of information

▪ Provide high resolution information and forecasts

▪ Enrich stakeholder participation

▪ So… what’s the difference?

▪ InFRM is developing products

▪ InFRM will be working under IWRSS standards



A Web Presence for InFRM

www.InFRM.us

http://www.infrm.us/


InFRM Projects – estBFE Viewer

▪ BLE Data visualization

▪ Point, click & download

▪ Search functionality

▪ My estBFE report



InFRM Projects – Hydrologic Basin Studies

▪ 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



InFRM Projects – FIM Viewer

▪ Map libraries

▪ Web application 

▪ Current

▪ Forecast

▪ Scenarios

▪ Hydraulic model database



InFRM Resources



estBFE – Point, Click, & Download



USGS Logo too

Base Level Engineering
an Evolution in Flood Risk Mapping



What is Base Level 

Engineering?
Base Level Engineering 
provides cursory flood risk 
modeling and mapping 
produced using high 

resolution elevation data and the latest 
modeling technologies.  As it’s name 
suggests, Base Level Engineering 
modeling meets FEMA’s minimum 
engineering and mapping 
requirements, producing a flood study 
equivalent to a Zone A floodplain. 

Once a Base Level Engineering 
assessment is prepared, FEMA and its 
State and Local Mapping Partners 
compare the results against the current 
flood risk information shown on the 
Nation’s Flood Insurance Rate Maps 
(FIRMs).  FEMA is required to review 
the validity of its flood risk information 
once each five years.

Base Level Engineering –

Floodplains 

Base Level Engineering –

Flood Depth Grids



Base Level Engineering & 

Flood Risk Datasets 
Each BLE study includes many 
more datasets than a typical 
Zone A study may have 
included in the past.  The BLE 

study includes an assessment of the 
10%, 4%, 2%, 1%, 1%+. 1%-, and 0.2% 
hazards (H&H only).  Data available 
from a standard BLE study include:  

• Fully-processed LIDAR 

• Hydrologic assessment of the 
watershed, typically using regional 
regression equations

• Hydraulic modeling (no channel or 
hydraulic structure survey is included)

• Floodplain mapping (10%, 1%, and 
0.2% only)

• Water Surface Elevation Grids (1% 
and 0.2% only)

• Depth Grids (1% and 0.2% only)



Base Level Engineering 

& Local Development
Base Level Engineering 
supports local community 
development review by…



estBFE Website

▪ Scope: Data access, download and visualization for FEMA 

BLE models and data

▪ Accomplishments

▪ Collect, inventory, organize FEMA data

▪ Build data management structure

▪ Produce map services 

▪ Development of the model inventory and download 

application

▪ Data visualization viewer



Data Management Paths

▪ Inventory

▪ File structure

Receive  

data from 

FEMA

Repackage data for 

download. 

Merge spatial data 

into single feature 

classes/grids for 

use in web map 

viewer.

Put models in model 

database.



Data Repackaging for Download

Uniform content, uniform 

naming conventions.



Index map and download application

https://dev-webapps.usgs.gov/estBFE/

https://dev-webapps.usgs.gov/estBFE/


Select area of interest



Download functionality



Download functionality



Map Services Demo



Map services demo



Map services demo



My Flood Report

24

https://dev-

webapps.usgs.gov/estBF

E/report.html?lat=29.8860

526&lng=-97.9347273

https://dev-webapps.usgs.gov/estBFE/report.html?lat=29.8860526&lng=-97.9347273


InFRM Flood Inundation Mapping



▪ Floods are the leading cause of 

natural disaster losses in the US

▪ 30yr average = $7.96 billion in 

damages/yr, 82 fatalities/yr

▪ 2016 - TX 30% of fatalities (38/126)

Background – Flooding in the US



▪ Texas annual precipitation 10” – 60”

▪ Extreme variability in annual totals

▪ DFW 2015 – 60”

▪ DFW 2014 – 25”

Background – Flooding in Texas

Trinity River below Dallas 5/26/2015

Trinity River at Dallas 5/26/2015



▪ Intense storm events

▪ 10” – 20” in less than a day

▪ Trigger significant flooding

▪ Threat to life, property, and infrastructure

Background – Flooding in Texas

Wimberley 2015



▪ Inundation requests during 2015/2016 floods

▪ USACE/USGS/Others?

▪ Over 1,500 river miles

▪ Requests came from

▪ Federal Agencies

▪ State Agencies 

▪ Cities 

▪ Municipalities

▪ Disadvantages

▪ Lack of quality models

▪ Prioritizing

▪ Pressure for time

▪ Potential for error

A better warning system is needed!



▪ Develop inundation mapping libraries using best available science

▪ Readily available to emergency managers via web

▪ Begin at minor flood state, end at max expected flood 

▪ Produced at appropriate intervals for the reach (1’ max)

▪ Correlated to nearest NWS-RFC forecast point

▪ Maps automatically update when new forecast is released

InFRM Flood Inundation Mapping 
Program Goals



▪ Types of Models

▪ HEC-RAS, MIKE

▪ Base Level Engineering

▪ FESM, R&R

▪ Others?

▪ Existing model inventory

▪ FEMA effective models

▪ State funded models

▪ Local governments 

▪ River authorities

▪ USGS Scientific Investigations

▪ USACE Corps Water Managements Systems (CWMS)

▪ Consulting firms

▪ Others?

Techniques and Methods



Hydraulic Model Inventory Database

▪ 3,780 models described in 

inventory

▪ 3,773 centerlines imported

▪ 105,960 cross-sections 

imported

▪ Database is still undergoing 

development



▪ Is the model geo-referenced?

▪ Is the scale appropriate?

▪ What datasets were used?

▪ How much work does the model need?

▪ Does the model include inline structures?

▪ Is there a correlating RFC flood forecast point?

▪ Model categorizing 

▪ Checklist

▪ Metadata

Evaluation of Existing Models



▪ Model update and calibration

▪ Generate flood map libraries

▪ Get those products out to the stakeholders

I have a model, now what? 



InFRM Web Application



Library Creation

2



Library Creation

4



Library Creation

6



Library Creation

8



Library Creation
10



Library Creation
14



Library Creation
16



Library Pros
1. Inexpensive to develop

2. Accurate with measured stages 

and elevations

3. Easily communicated to 

stakeholders

4. Rapid web mapping deployment

5. Impacts can be pre-computed

6. North Carolina has worked 

through many of the issues with 

FIMAN



▪ “All models are wrong but some are useful”

▪ You get out what you put in

▪ The goal of calibration

▪ Get the “right” answer – Yikes!

▪ Focus on bracketing the “right” answer

▪ Best available data

▪ LiDAR vs. 10m DEM

▪ DEM vs. surveyed cross sections

▪ Engineering scale model vs. R&R

▪ Understanding your flood inundation product

▪ Which product is available to you

▪ Knowing which product is right for you

Uncertainty in Modeling



▪ Web viewer for flood inundation maps 

▪ Will provide quick easy access for stakeholders

▪ Real-time updates with RFC forecasts

▪ Scenario planning tool for emergency management

▪ Produce flood inundation map libraries

▪ Leverage off of existing models

▪ Use best available product

▪ Minor flood stage to max expected flood

▪ Model database

▪ Collect, compile, and evaluate

▪ When needed, update and calibrate

▪ Make available to the public

▪ Build new models

▪ When appropriate

InFRM Flood Inundation Products



Advantages

▪ Multi-agency approach

▪ Advanced scientific team

▪ Leverage knowledge within each agency

▪ Leverage existing flood inundation models

▪ Represents multiple federal agencies working to support FEMA and their flood 

risk program

▪ Cooperation between federal, state, and city government

▪ Leverages funding from multiple programs

▪ Results readily available to stakeholders

▪ Brings more federal tax dollars back to Texas for flooding

▪ Improved life safety

▪ Decreased property damages



Stakeholder Driven

Just a sampling…I could not fit them all
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