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Overview

= InNFRM
= 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
= |ncrease accuracy and timeliness of information
= Provide high resolution information and forecasts
= Enrich stakeholder participation

= S0... what’s the difference?
= |InFRM is developing products
= InFRM will be working under IWRSS standards
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A Web Presence for InNFRM
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http://www.infrm.us/

InFRM Projects - estBFE Viewer

Estimate Your Base Flood Bevation ood Inundation Mapping Hydrolog

Estimate Your Base Flood Elevation

Base Level Engineering s 4 watershed wide engineening modeling method that leverages high resolution ground elevation, automated model bullding techniques »d Rave Mood e

and manual model review to pregare broad and accurate flood risk information for FEMA to assess its current flood hazard inventory, Base Level Enginesning
- M - ~ L -
p able engineering, allowing FEMA to both assess its current flood hazard iventory and expand the coverage and avatlability .

of flood nsk information to communities and Individuals inte: al flood risk

repares flood risk information with sc

asted In reviewing thelr poten

Goal! Cantralized and avaiiable flood hazard anal o support floodplain management activities and development review, while increasing risk awareness for
individuals
Benefits

o The Estimated Base Flood Elevation Viewer allows users 10 determine the flood risk (High, Moderate, Low) throughoot watessheds that have been assessed

using Base Lavel Ef‘gm:qnng methods.

Estimatad base flood eleyations and flood depths for site specific locatio
point-click-download access to engineering modefs and Base Level Engineering datasets
5 well s indwviduals, to flood rsk information

within the estimated 1% annuat chance floodplam) -

Immediate
Allows Federal, State. and local governments

tersheds will be invested in each

y identlfy watershed basins in need of flood risk Information. Additional wa

eds In your vicinity assessed, COntact us to let us know of your inferest.

FEMA Is working wiath its Federal and State partes
having waters!

fiscal year, If your community is inter

Find Out More =

BLE Data visualization

Point, click & download

Search functionality

My estBFE report

ANFRM = @
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InFRM Projects - Hydrologic Basin Studies

Background & Partrers Estimate Youwr Base Flood Elevation F {

Hydrologic Basin Studies

@ Vet tAwvban

= Flood flow frequency for 2, b, 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

Flood Inundation Mapping

Goal: Develop best available flood inundation map libraries for Texas and make them 2asily ac

sible to emergency managers and the public

Benefits: Easlly communicate 1o stakeholders what current and forecasted flood condiions are

Methads

o (nventory and evaluate engineering scale hydraulic models (HEC-RAS)

o | madel does not meet Integrated Water Resources Sclence and Services (IWRSS) standards update and recalibeate, if #t does use existing model to generate

flood mundation library

o |f 3 high priority ste does not have an engineenng stale model, work with local agencies to develop model to generate and library

o Deyelop web spplication to get the librarles out to public Including current conditions, forecast conditions, and scenario analysts

Find Out More »

Explore the Maps Want to Add Your Data?

= Map libraries

= Web application
= Current
= Forecast
= Scenarios

= Hydraulic model database AINFRM lﬁ\
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InNFRM Resources

Background & Partners Estimate Your Base Flood Elevation Food Inundation Mapping Hyd

Additional Resources

Corps Water Management System (CWMS) Texas Water Dashboard West Gulf Rivar Forecast Centar FEMA Region W

Contact Us

=
INFRM _Texas@usgs.gov

/InFRM
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estBFE - Point, Click, & Download

INTERAGENCY FLOOD RISK MANAGEMENT
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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
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Data Management Paths

= [nventory
Repackage data for

= File structure download.

i Merge spatial data
Receive into single feature
data from classes/grids for
FEMA use in web map

viewer.

Put models in model
database.




Data Repackaging for Download

Uniform content, uniform

naming conventions.

4  SourceData

4  DataForDownload

™
b
b
. 12100202_MidGuadalupe

. 12100203_SanMarcos

. 12100204 _LowGuadalupe

. Bayou_Bartholomew.gdb

. Bayou_Meto.gdb

. InFRM_TexasDatabase_20170521_Betal.gdb

. inffrmmapperpilotdata

200134 _lllinois
662200_Lake_Conway
12100201_UpperGuadalupe

. Lower_Black.gdb

. Merged_100wsel.gdb

. Merged_eBFE.gdb

. New File Geodatabase.gdb

.. 10000001_HUCBNameTemplate
4 | 12100201 _UpperGuadalupe

l; 12100201_Depth01.zip
1, 12100201_Depth002.zip
1) 12100201_Documents.zip

| ) 12100201_ElevO1.zip
> L 12100201_Elev002.zip

1, 12100201_Models.zip
1) 12100201_VectorData.zip

4 | 12100202_MiddleGuadalupe

1) 12100202_Depth01.zip

1) 12100202_Depth002.zip
i 12100202_Documents.zip
1 12100202_Elev01.zip

|4y 12100202_Elev002.zip
1) 12100202_Models.zip

1) 12100202_VectorData.zip

.. 12100203_SanMarcos
.. 12100204_LowerGuadalupe




Index map and download application

Estimated Base Flood Elevation - Data Download

Dats In development
L Data avallabie for download

@ Z0r o v eS8 S S Se——

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

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

Select area of interest
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Estimated Base Flood Elevation — Data Download
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Download functionality

Download Data x

Middle Guadaiupe

Data Set Fle Name S
=

/InFRM
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Download functionality

= g
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ACROBAT
= - - jp— [ | -
& b Cut Calibri Jn Ay =E=E ®-  EwapTe General - = 7 v &= =X @ 2 AutoSum
P FB Copy - C d' I F - Cell I Del F Fi”v
aste ] B I U - My - v | = = =| g& 3= Y Y €0 00 onditional Format as e nsert elete Format
- ~ Format Painter = — - - — 1= Merge & Center $ % 7 s Formatting = Table~ Styles~ - - - & Clear-
Clipboard P Font M Alignment T Number P Styles Cells Edit
Al - j\ Download
1 FileName FileSize DataSet Description
2 |Download 12100202_Models.zip 93.01 MB HECRAS models A folder containing HECRAS models for streams.
3 |Download 12100202_Depth0l.zip 85.39 MB 1% event depths, raster A raster representing the estimated depth of floodwaters from a 1% event.
4 |Download 12100202_Depth002.zip 99.68 MB 0.2% event depths, raster A raster representing the estimated depth of floodwaters from a 0.2% event.

Download 12100202_Elev0l.zip 26.25 MB

1% event elevations, raster

A raster representing the estimated elevation of floodwaters from a 1% event.

Download 12100202_Elev002.zip 27.93 MB

0.2% event elevations, raster

A raster representing the estimated elevation of floodwaters from a 0.2% event.

Vector spatial data, file geodatabase

A file geodatabase containing vector spatial data representing stream centerlines, st

Download 12100202 Documents.zip  |4.29 MB

Reports and documents

A folder containing the Base Level Engineering report, and other documents.

3
&
7 |Download 12100202 _WectorData.zip  |83.85 MB
8
g

v [I'N\IVI
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Map Services Demo

Estimated Base Flood Elevation - Data Viewer
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Map services demo

Estimated Base Flood Elevation - Data Viewer
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Map services demo

Estimated Base Flood Elevation - Data Viewer '@l FEMA

NEIACEACY FLOOO RUSK ManaG=n=N]




My Flood Report

Estimated Base Flood Elevation (estBF

Flood Risk Information Report

FEMA is providing a look at flood data availability and relative Base Level Engineering analysis through the
Estimated Base Flood Elevation Viewer (Estimated BFE Viewer). Base Level Engineering uses high resolution ground
elevation data, flood flow calculations, and fundamental engineering modeling techniques to define flood extents
for streams. The viewer is an effective tool for property owners, community officials, and land developers to
identify flood risk, estimated flood elevations, and flood depths for watersheds where Base Level Engineering has
been prepared.

Hays Caunty, Texas Latitude 238351 Longitude-97.8347

| = | tosai Saw
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EXPLANATION

Strearn

Estimated Flood Depth* Estimated Base Flood Elevati

1 Peroznt (100 Year) No Data No Datz

0.2 Percent {500 Year) 1.520344 ==t sbove land surface S77.400024 feet 2bove s2a leve!

* The information INCAs2d N IS FECOM 15 D330 0N the (03NN Marker SNoVA N M2 M3p. RESURS 7€ 0T CONS!0Ered 3n oXcia)l d2teminston

There is an affsctive study or mors detadied raport for

Bz
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~ Graphic isnot to scale.

https://dev-
webapps.usgs.gov/estBFE
E/report.html?lat=29.8860
526&1ng=-97.9347273

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

InFRM Flood Inundation Mapping

INTERAGENCY FLOOD RISK MANAGEMENT



Background - Flooding in the US

= 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)

Fellln Other
12% 7%

Fishing
3%
Playing
5%
Walking
7% Driving
66%

National Oceanic and Atmospheric Administr:

N National Weather Service

Year

Flood Damages (Water

Flood Fatalities

Year)
Calendar Year {Jfan 1-Dec

Adjusted to 2014 Inflation 3

Water year (e.g. WY 2014 is Oct 1, 2013

through Sep 30, 2014)
2014 $2,861,426,089 38
2013 $2,210,809,876 80
2012 $522,119,985 29
2011 $9,102,294,087 113
2010 $5,615,860,859 103




Background - Flooding in Texas

= Texas annual precipitation 10” - 60”

= Extreme variability in annual totals

= DFW 2015 - 60"
= DFW 2014 - 257

Trinity River below Dallas 5/26/2015



Background - Flooding in Texas

= |ntense storm events

10” - 20” in less than a day

Trigger significant flooding

Threat to life, property, and infrastructure

Wimberley 2015 o
B nFRM
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A better warning system is needed!

= Inundation requests during 2015/2016 floods

= USACE/USGS/Others?

= Qver 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

SR




InFRM Flood Inundation Mapping
Program Goals

= 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

Chck on map For
estimated water dogt b




Techniques and Methods

= 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? FRM




Hydraulic Model Inventory Database

3,780 models described in
inventory

3,773 centerlines imported

105,960 cross-sections
imported

Database is still undergoing
development




Evaluation of Existing Models

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
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| have a model, now what?

= Model update and calibration
= Generate flood map libraries

= Get those products out to the stakeholders

Real-time innundation
mapping

TIMEWAVE

Converts signal
datatolP

(‘I’)

Database Database

Website

10-min fetch script

USGS &Y

N
|
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InNFRM We Application
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QL Search for location ..
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Current Scenario Forecast
Drag to simulate flood severity
Stage (1) 17.1 191 211 231 251 271 291 311 131 35.1
—— « S = >
Elevation ‘ ' : : .
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Library Pros

1. Inexpensive to develop

hd Fiood fundation Mapping T s
" ' w N
. FI AN and Alert Netwark s
veY, Gee A Sororkn  BideeDeraps | Goselogsd  Guidnglopend  WWasther fad

Mol ™ W ¢

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




Uncertainty in Modeling

= “All models are wrong but some are useful”
= You get out what you put in

= The goal of calibration

=  QGet the “right” answer - Yikes! :
9 \

= Focus on bracketing the “right” answer TDOYOU !EIIE
= Best available data RESULTS ARE "UNCERTAIN

= LiDAR vs. 10m DEM 60% OF THE TlME,

= DEM vs. surveyed cross sections IT WORKS

= Engineering scale model vs. R&R

= Understanding your flood inundation product

= Which product is available to you
=  Knowing which product is right for you

v'.”

» it
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InNFRM Flood Inundation Products

= Web viewer for flood inundation maps

~ 01JAN2005 23:00:00

= Will provide quick easy access for stakeholders £
= Real-time updates with RFC forecasts JJ\-\" "
= Scenario planning tool for emergency management #%<

= Produce flood inundation map libraries
= Leverage off of existing models

1
(=]

= 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




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 AIHFRM




Stakeholder Driven

Wecef vezr

WATER F OR THE FUT URE

f l i § ON ENVIRONMENTAL QUALITY
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~SAN ANTONIO " L‘ S trWd
s e e Development Board

ENERGY * WATER » COMMUNITY SERV\ E£€
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Sulphur River Basin Authority

Just a sampling...l could not fit them all



Kristine Blickenstaff, PE

Associate Director (A)-North TX
Studies Chief - North TX
kblickenstaff@usgs.gov
817-614-0642

science for a changing world




