exas flood forecasting

A test bed for the National Flood Interoperability Experiment

Produce high spatial resolution (1 mile?) flood forecasting products:
1. Local flood emergency planning and response
2. Web services for information sharing

National Water Model based on:

1. Radar precipitation

2. Detailed river hydraulic modeling
3. Flood inundation mapping

Funding support from UT system
Collaboration among UT system institutions

The project lead is Dr. David Maidment (maidment@utexasedu)
Presented by May Yuan (myuan@utdallas.edu)
NGAC Meeting, September 28, 2016



This presentation is based on a briefing to
Texas Association of Regional Councils
Texas Flood Response Study
by
Harry R. Evans harryevans@utexas.edu

Dr. David K. Arctur david.arctur@utexas.edu
Dr. David R. Maildment maildment@utexas.edu

Center for Research in Water Resources
University of Texas at Austin

,,. '_. .~..';" = — T

Briefing for TARC, 9-1-1 Coordinators Association, 21 September 2016
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New tech can forecast when and where creeks,
rivers will flood

By Robert Maxwell
Published: May 3, 20 Jpdated: Mav 5. 20 1:07 pr O @ @ @

May 2015

http://kxan.com/2016/05/03/new-technology-hopes-to-predict-flash-floods-before-it-happens/
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Storm Rainfall during 2015 Memorial Day Weekend
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13 NWS River Forecast Centers (RFCs)

- Prepare river and flood
forecasts using models based
on average basin
characteristics

7
m
=
4 4 : :
@&~ Provide forecast guidance to
4 g

%" Weather Forecast Offices

;) (WFQOs)

{; - Issue daily stage and
streamflow forecasts, rainfall
and drought data and
information, and flash flood

guidance

o
]

- Work with water managers and

6600 sub-basins in continental US .
other Federal Agencies
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An Opportunity

New National Water Center established on the
Tuscaloosa campus of University of Alabama by the
National Weather Service and federal agency
partners

Has a mission to assess hydrology in a new way at
the continental scale for the United States




Flow Continuum Model — a national stream
network, atmosphere to oceans, coast to coast

Blanco River at Wimberley  Current: 6600 basins and 3600 forecast points
Two basins and one forecast point

wMBY

becomes ﬂ

BEAHAMAS

NFIE 2.7 million stream reaches and catchments

i
~ Continental H_ydrology — network flow contmuum
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NHDPIlus Version 2.1

Foundation for a Geospatial Hydrologic Framework for the United States

NHDPIlus

2.7 million reach catchments in US
average area 3 km?2
reach length 2 km
Uniquely labelled

M &y
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National Elevation Dataset Watershed Boundary Dataset

National Land Cover Dataset
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TDEM Project Stakeholders

County Partners g

+ Travis County Commissioners '} T it
« Capital Area Fire Chief Q({g&?}
« Association (CAFCA) \%‘%‘fé/
» Travis County Emergency Management
» Travis County Sheriff's Office
» Williamson County Emergency Management
* Williamson County Sheriff's Office
» Williamson County Fire Chiefs
» Upper Brushy Creek Water Control District
« San Marcos Emergency Management
* Hays County Emergency Management

Clty Partners \-“5— i
- City of Austin | lU‘ N

+ Austin Fire Department

 Austin Flood Early Warning
System (FEWS)

» Austin Homeland Security
Emergency Management (HSEM)

* Houston Office of Emergency
Management

State Partners

Federal Partners

» Texas Division of Emergency
Management (TDEM)

Texas Natural Resource
Information Systems (TNRIS)
Texas Water Development
Board (TWDB)

Texas Commission on
Environmental Quality (TCEQ)
Texas Department of
Transportation (TXxDOT)
Texas Floodplain Managers

* National Weather Service (NWS)
National Oceanic Atmospheric
Administration (NOAA)

Federal Emergency Management
Agency (FEMA)

US Geological Survey (USGS)
US Army Corps of Engineers (USACE)
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Types of Flood Maps for First Response

1) Strategic Flood Map

* Used at Emergency Operations Center

* Overview map of entire area

* |dentifies scope/magnitude of overall
problem

* Used to keep track of several area
commands, groups of units

2) Pre-planning Flood Maps

3) Operations Flood Map



Onion Creek Watershed Study:

AFD / FEWS Strategic Planning Map
This could be greatly automated...
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Preplanning Flood Response Map
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Operations Flood Response Map
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Method for Determining Flood Risk:
Height Above Nearest Drainage (HAND)

Flooding occurs when Water Depth is greater than HAND

Flood Depth

7;

Normal Depth

Address Point

Height Above
Nearest Drainage
(HAND)

Stream Bed



) Cyberinfrastructure and Geospatial Information Laboratory
ciGl

Height Above Nearest Drainage

(180 billion cells in a grid mesh covering continental US)
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NOAA National Water Model in Texas

Continuous real-time water forecasting
on 190,000 miles of streams and rivers }
divided into 98,000 reaches. Data are N

publicly accessible now \
'\ S

@ National Water Model Forecast Viewer

A transformative improvement for flood resilience in our state!



Roswel

Coutlslaadd

Legend
Streamfiow (cfs)
0-14
15- 2,350
— 2 351 - 28,000
— 28,001 - 63,000
— 53,001 - 145,000

e 145,001 - 1,000,000

lorraon

Litt=

National Water Model iy
Monr
Lake Lata

2 Charles

Mondova

o 05/01/2015 00:00
Maonterrey Browtuville:

Cultitls

Esth HERE, Delomme, Mapmylndia. @ OpenStreeiMap contributars, and the GIS user community



Continental-Scale Flood Inundation Mapping

National Water Model
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Address Points Compiled from E-911 Services

a3y

(£ 5 T

8.45 million address points.
About 65,589 addresses left to be geocoded.
Total 8.5 million address points.



Height Above Nearest Drainage for Address
Points in Willlamson Creek




Texas Inundation Mapping

Precipitation Rate=100mm/day
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Next Step: UT system collaboration
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Cahaba River Processed Results using Cubelt ATER

Unlimited to Visualize anc

Cahabe River nr Centrevite, AL
WaterCube River Survey 20168708

Biwyatun (v

“Stream Traces” with 3D Velocity Model

Analyze ===

Cahaba River nr Cenlrevilie, AL
WaterCube River Survey 201680708 y 2

-
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“Velocity Cross-Sections” with 3D Velocity Model
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