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Integrated Hydrology + Data Science

The Integrated Hydrology + Data Science Branch intersects science and technology using interdisciplinary expertise to deliver critical information to the public and
stakeholders.
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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)

Collaborating Nationally and ~ =USGS
Empowering Locally
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A Web Presence for InNFRM

Collaborating Nationally. Empowering Locally.

Flooding remains the leading cause of natural-disaster loss across the United States. The Interagency Flood Risk Management (InFRM) team brings together Federal Partners with mission areas
of hazard mitigation, emergency management, floodplain management, natural resources management or conservation to leverage the skillsets, resources and programs to determine the needs
of communities and define solutions and implement measures to reduce long term flood risk throughout the States of Arkansas, Louisiana, New Mexico, Oklahoma and Texas

In 2014, the Federal Emergency Management Agency (FEMA) began sponsorship of the INFRM team initiative to allow Federal teams across the States of Texas, Oklahoma, New Mexico,
Louisiana and Arkansas to better align and integrate. Currently, the INFRM team is comprised of FEMA, US Army Corps of Engineers, US Geological Survey, and the National Weather Service. No
single agency has all the answers, but through a coordinated effort of multiple programs and various perspectives, a cohesive solution can be found. By applying their shared knowledge, the
INFRM team can also enhance response and recovery efforts when flood events do occur.

While floods are impossible to prevent completely, and there is no way to guarantee protection of property, loss of life can be greatly reduced when communities have access to good data, practice
sound land use, floodplain management and development practices and incorporate warning systems. Local communities can partner with the INFRM team to investigate solutions to reduce their
communities flood risk
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Projects - estBFE Viewer

Welcome to the

~ Estimated Base Flood Elevation Viewer

Base Level Engineering assessments are produced using high resolution ground data to create technically creditable flood hazard information that may be
used to expand and modernize FEMA's current flood hazard inventory.
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estBFE Viewer - View Base Level
Engineering Data

Estimated Base Flood Elevation (estBFE) Viewer
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= 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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estBFE Viewer - Multi-functionality InFRM

Base Level
Engineering Data
visualization
Point, click &
download
= Search functionality

My estBFE report
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* The information included in this report is based on the location marker shown in the map. Results are not considered an official determination

Information made available from the Estimated BFE Viewer needs to be accepted by local community officials to be used

I for insurance rating purposes.
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InFRM Projects - Watershed Hydrology

Assessments (WHAS)

Watershed Hydrology Assessments

As hydrology remains the single largest source of uncertainty in our understanding of flood risk, the INFRM team has been performing Watershed Hydrology Assessments o update flood risk
estimates in large, complex river basins using suites of models developed by USACE.

The InFRM Watershed Hydrology Assessments (WHAs) are performed by an expert team of engineers and scientists from multiple federal agencies using the latest advances in hydrologic
science and technology. The watershed assessments examine the hydrology across the entire basin, reviewing non-statienary influences, such as regulation, land use changes, and wet/dry
climate variation, to ensure all variables affecting flood risk in the watersheds are considered. The mulii-layered analysis employs a range of hydrologic methods, including rainfall runoff modeling,
statistical hydrology, and reservoir simulations, and then compares the results of those methods to one another

The goal of the watershed hydrology assessments is to produce consistent 1% annual chance (100-yr) and other frequency flows across the river basin, based on all available hydrologic
information. The results of the hydrology assessments represent the best available estimate of flood risk across the entire river basin and provide suggestions for areas where the current flood
hazard information may need to be updated

River basins within the region are selected for hydrology assessments based on watersheds where USACE already had sufficiently detailed modeling products available as a starting point for the
assessments and where FEMA had future floodplain mapping activities scheduled

InFRM watershed hydrology assessments are currently underway for the following river basins L ~

s the Guadalupe,

s the Trinity,

s the Neches, and |
« the lower Colorado River basins in Texas, and T
« the Little River basin in Oklahoma S

Additional basins will be added to the program as funding allows Trihjty Riyer

¥

DOCUMENTS

InFRM Hydrology Report for the San
Marcos River Basin

Summanzes new analyses completed to estimate
frequency flows for vanous stream reaches in the
San Marcos River Basin.

InFRM Watershed Hydrology
Assessment for the Guadalupe River
Basin

St arizes new analyses completed to estimate
frequency flows, for various stream reaches in the
Guadalupe River Basin.

InNFRM Watershed Hydrology
Assessments Factsheet

1 of the Watershed

INERM Watarehad Hudralaon

= 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
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WHA - Results

= Statistical flood frequency results
compared to previous effective flows,
basin models to produce recommended

results.

= Reports available at infrm.us
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InFRM Projects - Flood Decision Support

Toolbox (FDST)

Flood Decision Support Toolbox

The InFRM Flood Decision Support Toolbox (FDST) is an interactive web application
(WebApp) which: InFRM Ficod
« visualizes current flood-related weather conditions in FEMA region 6 (Arkansas,

Louisiana, New Mexico, Oklahoma, Texas),

« allows peace-time analysis by emergency planners, local governments, and other
stakeholders preparing for potential response activities (such as planned
evacuation routes, identification of vulnerable areas requiring road closure, and
resource planning in advance of flood events),

« leverages federal, state, regional and local engineering model information to

develop pre-positioned flood inundation libraries for micro-level efforts

Pre-positioned map libraries
Tied to:

= USGS streamgage data

= NWS River Forecasts

= NWS Flood Categories
Scenario Planning

| ErETT e ——

@ s tepubusys o

Historical Flood viewing

Print Map Generation
£ | AInFRM €

INTERAGENCY FLOOD RISK MANAGEMENT

DOCUMENTS

FDST User Guide

How to use FDST for estimating flood
extent and depth for possible flood
scenarios based on the underlying
models.

FDST Executive Summary and
Submittal Guidance




The Flood Decision Support Toolbox
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Flooding in the South-Central U.S.
A better warning system is needed!

Harvey 2017 Mississippi River 2019 TS Imelda 2019

Harris County Flood Control District

Austin American-Statesma}Q
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FDST Functionality
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FDST Functionality

¢ IVnFRM Flood Decision Support Toolbox Saloct & tiver stage from the x = Flood Map £ layers ELeger\dE] & Tools
i Flood Map Library to view flood
maps.
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FDST Functionality

IHFRM Flood Decision Support Toolbox =FloodMap @ Layers i=legend(E) ®Tools
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Map library extends from NWS Minor Flood stage to

maximum expected flood (max observed OR 500- 4 nFRM
year event)
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FDST Functionality

& IHFRM Flood Decision Support Toolbox
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Map library extends from NWS Minor Flood stage to
maximum expected flood (max observed OR 500- nFRM

year event)

INTERAGENCY FLOOD RISK MANAGEMENT




FDST Functionality

IHFRM Flood Decision Support Toolbox = FloodMap @ Layers i=legend (@) Tools
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Select anywhere in the map to view estimated water depth
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FDST Functionality

= Historical Peaks:
= Top 10 historical stages

= Hydrograph:

= Tied to USGS
streamgage data, NWS
AHPS prediction service

Q E FK SAN JACINTO RV NR _
CLEVELAND, TX = Enables user to view

River Stage 4.53 feet the effects of a

= Stage forecast* 14 minutes ago historical flood as if it
2021-08-3110:45 CDT

= Flood categories* e were to happen today
Top 10 Historical Peak Stages
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Feet Above Gage Datum

FDST Functionality
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Feet Above Gage Datum

FDST Functionality

08070000 E Fk San Jacinto Rv Nr Cleveland, Tx
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FDST Functionality

Feet Above Gage Datum

08070000 E Fk San Jacinto Rv Nr Cleveland, Tx
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FDST Functionality

= Library Info:

MINIMUM 1270 fest abo

ALTTTUDE

MAXIMUM 1370 fest

ALTTTUDE
ALTTTUDE
INTERVAL
NUMBER OF
MAPS

DOWNLOAD

PROVIDED BY

= Model metadata
= Model source

= Model error, ranking
(Tier A, Tier B)

= ‘Download Library’
option

& NAVDES

above NAVDES

© Download Library
FLOOD INUNDATION MCDEL
FEMA

PUBLISHED 2018

RANKING

MODEL -
RATING
CURVE RMSE

RMSE NOTES  Rating

MODEL
NOTES

CONTACT

Tier B
Engir

Estim;
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CLEVELAND, TX

River Stage 4.53 feet
14 minutes ago
2021-08-31 10:45 CDT
NOT FLOODING

Simulated River Stage

250 feet - major flood v

—— —

Opacity + [ )

= Print Map:

PDF or print snapshot
of map view

Enables distribution of
flood map in field

Includes map view and
library info
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FDST Functionality

InFRM Flood Decision Support Toolbox == Flood Map|| & Layer
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FDST Functionality - Texas

NIQFRM iy d(f’“‘ Flood Decision Support Toolbox = Flood Map & layers i=legend (&) @ Tools

New buildings layer in Texas viewer /
shows buildings likely to be inundated w 4@ Y T
and estimated total cost of damage ‘ i 1 4 : s e

Damage estimates were derived from AR R e —o0—0
depth-damage relations for structures N Lo =04

from the USACE * @

Building footprint data created from - —
Open Street Map buildings layer and 2\ F —-— o
Microsoft Al buildings layer - | adMedldM
Where possible, building categorical | I | el

info was obtained from local County A

Appraisal Districts i AODOE

RAct Data | FOIA

2 /InfRM

INTERAGENCY FLOOD RISK MANAGEMENT




NUMBER OF BUILDINGS

Flood Decision Support Toolbox

MEDINA RV AT BANDERA, TX
Simulated river stage 38.0 feet above gage datum.

180 Inundated Buildings

- -
—
—| 1-2fe
| | I
= 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
25

A\ Buildings

FDST Functionality - Texas

All buildings v

# DAMAGE ESTIMATES

Inundated Buildings: 180
Estimated Total Cost: $6,816,000

$6,816,000 Total Estimated Building Damages

WATER DEPTH

l

ESTIMATED DAMAGES, DOLLARS

aecide
......

Water Agricultural Commercial Industrial Pubiic Residential Vacant or Unknown TOTAL
Depth,

Fest Count Damages Count Dameges Count Damages Count Damages Count Damages Count Damages Count Damages

N2 35522000
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FDST Functionality - Texas
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InFRM L, Flood Decision Support Toolbox
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= Texas viewer shows TXDOT road conditions
26
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=Flood Map ¥layers i=legend @ £ Tools

> STORM WATCH

> RADAR

> RECENT RAINFALL

> RAINFALL FORECAST
> SNOW

> CLOUD COVER

v ROAD CONDITIONS

Accidents
Closures

Construction
Road damage
Flooded roads
Other

™ Cloar | svuare

Follow unOn u




FDST Functionality - Texas

) (= isi = Flood Map &L =L d Tool
InFR Y1 aovsioniat B Flood Decision Support Toolbox =FloodMap ¥ layers i=legend (3] & Tools
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= Reservoir status available through Water Data for Texas (% full and % flood height)
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FDST Functionality - Texas

Water Data
InFRM == F|OOd B for Texas é// = Flood Map ¥ lLayers EELegendE] & Tools

Development Board

ACENENT

o

> STREAMS

v RESERVOIRS | 22

| ake Buchanan: 95.5% full as of 2021-08-31 Q)] - - (O

A4

Dead Pool Conservation Pool Flood Pool + ON I cr———— o

> RAIN

> ATMOSPHERIC

Reservoir Storage
(thousand acre-feet)
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Recent  Historical  Statistics [ Clear Layers

The elevation-storage rating curve used to produce the storage hydrograph is made of two segments: (1) the segment up to the
conservation pool top (below the red line) is based on measured data, and (2) the segment in the flood pool (above the red line)

is an extrapolation from the first segment and shouldn't be relied upon for flood storage information.
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= Reservoir status available through Water Data for Texas (% full and % flood height)
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FDST Functionality - Texas

InFR Development Bﬂd(//; Flood Decision SUpport Toolbox == Flood Map 3Layers@ = Legend@ £ Tools

XcLose Flood Map =
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° BRAZOS RV AT WACO, TX

\ . River Stage 1.61 feet
68 minutes ago
2022-10-26 17:45 CDT
NOT FLOODING

=

Waco Lake
571% full @ Wed Oct 26 2022
Current conservation storage: 108,171 acre-feet
Conservation capacity: 189,418 acre-feet
CLICK TO VISIT RESERVOIR HOME PAGE & b
BT R = o 4 | % z
/ N e | Simulated River Stage

Opacity e — (]

Select Layer

# DAMAGE ESTIMATES

Inundated Buildings: 2170
Estimated Total Cost: $140,818,000
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FDST Functionality - New

InFRM Flood Decision Support Toolbox
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FDST Functionality - New Jersey
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Select Flood Map Library
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FDST Functionality - New Jersey

Available Flood Map Libraries )4

Barnegat Bay at Route 37 bridge near Bay Shore NJ

Library Name Description

FEMA Storm  Modeled storm NJAQ705 is a synthetic tropical storm scenario making landfall in Ocean City, NJ with V Select
ID NJADO705 a maximum wind speed of 108.95 knots within a radius of 19.88 nautical miles, and a central
pressure of 9471.7 millibars. The Holland B (broadening) parameter is 1.48 with a scale pressure

radius of 28.9 nautical miles.

FEMA Storm  Modeled storm NJB0107 is a synthetic tropical storm scenario making landfall in Margate City, NJ V Select

ID NJBO107 with a maximum wind speed of 88.67 knots within a radius of 27.35 nautical miles, and a central
pressure of 940.8 millibars. The Holland B (broadening) parameter is 1.1 with a scale pressure radius
of 33.3 nautical miles.
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FDST Functionality - New Jersey

InFRM Flood Decision Support Toolbox
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° BARNEGAT BAY AT ROUTE 37
BRIDGE NEAR BAY SHORE NJ

River Stage 1.07 feet
16 minutes ago
2022-10-2513:54 EDT
NOT FLOODING

Select Flood Map Library

’ FEMA Storm ID NJBO107

Simulated River Stage
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Texas Water
Development Board

/ 817-614-0642

science for a changing world
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