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Weather-Related Deaths in Texas

B Flooding
I All Other Weather Hazards
2016
2015 In the 5 year period from
2013 to 2017*, more
people have died in Texas
2014 from flooding than all
other weather hazards
013 combined.

*2017 Data: 70 Flood Related Deaths in TX
out of 138 Total Weather-Related Fatalities

Data from NWS National Hazard Statistics



Flood! Fatalities s

Texas Flood Fatalities by Shelter from 2013-2016 Over half of the flood
Other fatalities: im Texas
12.5% ' Water occurred w!’nlle people
26.0% were in their car.
Permanent Home
10.6%
Vehicle
51.0%

Data from NWS National Hazard Statistics
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RecenttBigyFloodss...

Memorial Day 2015 4 ™ e === 7 :
Tax Day 2016 = *
Brenham 2016

Harvey 2017

And ot her hi st
Tropical Storm Allison
1994 Flood

Tropical Storm Claudette
Brenham 2016

Tax Day 2016
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WhattCausessRiooding?)?

0 Intense rainfall

0 Rain over severaldays

0 Damllevee failures

0 High tides or storm surge
0 Snowmelt

Ice or debris jams

R



Types: affFlooding g

Ponding & Sheet Flow Flooding
Flooding that occurs gradually over time, usually 6
hours after the rain begins or longer (longer duration)

Flash Flooding
Flooding that develops quickly (typically 6 hours or
less) either from heavy rainfall or dam/levee failure
(shorter duration).

River Flooding
Flooding that occurs from water escaping river banks. - :

Coastal Flooding
Flooding along a coastline either from high tides or
storm surge during a tropical storm or hurricane




Flood Products



Watch vs Warning

A Waitch is issued when conditions arefavorable to occur.

A Warmihng is issued whenthe threat is occurring or imminentthreatening life or

property.
Couﬁtlesmﬁlash \.Z:B 1
Floo Watch L t‘, Y ]
Exa 1e T

\ Waiker




Flood vs. Flash Flood

A Flood is anoverflow of water onto normally dry land likely caused by rising
water in a river/bayou or poor drainage. Flooding is a longer term event than

flash flooding. It may last days or weeks

A Is a flood caused by heavy or excessive rainfall in a short period

of time, typically 6 hours or less. Flash floods are defined as:
¢t 3 feet of standing water (less i1 f thre
£t 6 inches of fast fl owing water across

Water in a stream or bayou flowing rapidly out of its banks, or
A dam break (even on a sunny day)



Understanding Flooding

Urban / Small Flood Watch Flash Flood
Stream Advisory Watch
WHAT IS IT?
WHAT IS IT? Flooding is WHAT IS IT?

Flooding of small
streams, streets
and low-lying
areas.

WHAT TO DO?
Stay away from
areas that are
prone to flooding
and stay clear of
rapidly moving

water

possible g typically
within a 6 to 48

hours before rain
is expected to
reach the area.

WHAT TO DO?
Stay tuned to local
river forecasts;
prepare for areas
near rivers to
spread towards
nearby roads and

buildings

Flash flooding is
possible gtypically
6 to 48 hours
before rain is
expected to reach
the area.

WHAT TO DO?
Have a way to
receive local
warnings, expect
hazardous travel
conditions and
have alternate
routes available

Flood Warning Flash Flood

Warning
WHAT IS IT?

Flooding impacts
are occurring or
imminent.

WHAT IS IT?
Flash flooding
impacts are
occurring or

WHAT TO DO? imminent.

Stay alert for
inundated
roadways and
follow all local
signage!
Additional impacts
include homes and
structures could
become flooded
and need to be
evacuated

WHAT TO DO?
Conditions will
rapidly become
hazardous! Do not
cross flooded
roadways or
approach inundated
areas as water may
still be rising

Flash Flood
Emergency

WHAT IS IT?
Flash flood
situation that
presents a clear
threat to human
life due to
extremely
dangerous
flooding
conditions

WHAT TO DO?
Immediatelyreach
higher ground by

any means
possible




Urban /
Small
Stream

Flood
Advisory
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This image depicts what conditions may look
like during a flood advisory.
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Flash
Flood
Warning

This image depicts what conditions may look
like during a Flash Flood Warning.



Flash
Flood
Emergency
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This image depicts what impacts may result from a Flash Flood Emergency. A rapidly
moving flood wave resulted in this roadway being completely washed out.
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Flood
Warning
(Areal/

River/
Bayou)

This image depicts what conditions may look
like during an Areal Flood Warning.




Flood Timeline

Before
Event Onset

d
ory

River Flo

Increasing Impact Potential .

ALL Situations Represent Threatening Conditions to Life and/or Property

Note: Flooding can (and does) occur without a Flash Flood Watc|



Be sure to have multiple

ways to receive warnings.

Ways to Receive a Warning

Wireless TV and Radio

Emergency Alerts
NOAA Weather Radio and Weather Apps

All Hazards

Emergency Alert

Flash Flood Warning this area til
3:00 PM EDT. Avoid flood areas.
Check local media. -NWS

Settings Dismiss

Social Media

NWS Website: https ://www.weather.qgov/hgx_/



https://www.weather.gov/hgx/

River Flooding
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River Flooding

N ._\_, 4 SR phis AN I 2
River flooding occurs when water escapes the river banks.
There are different thresholds for river flooding: action, minor,
moderate, major and record flooding. This image depicts what
a river flooding looks like. '




Understanding River Criteria Levels

ACTION

Impact: Water is over the banks and into the flood plain, but not a threat to
structures or roadways. Some action may be required such as moving farm
equipment or increasing awareness

MODERATE

Impact: Water now reaching areas only impacted by significant rain events. Structures
can be inundated, several roads covered with water, water may cut off certain areas,
widespread agricultural flooding.

MAJOR
Impact: Water is near the highest it#fHs ev
significant widespread impacts. Most roads will be covered by water in the area cutting
off if not completely flooding subdivisions, rivers can be several miles wide in areas.
Homes and structures underwater, bridges inundated and in danger of being hit by
debris. Impacts may be greater than ever experienced.




COLORADO RIVER (TX) AT WHARTON
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Watershed

A watershed, or basin, is an area of land that
drains runoff from rainfall (stormwater) to a
body of water, either a river, bayou, creek, or
lake.

A watershed can flow into another watershed.
Watersheds vary in shape and size which
ultimately lead to unique challenges.
Topography plays a big role in how watershed
boundaries are defined.

Brazos River Basin

Brazos-Colorado Coastal Basin

Texas Major River Basins,
Coastal Basins and

Major Bays

Life's better outside.
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Watershed

A watershed, or basin, is an area of land that
drains runoff from rainfall (stormwater) to a body
of water, either a river, bayou, creek, or lake.
A watershed can flow into another watershed.
Watersheds vary in shape and size which
ultimately lead to unique challenges.
Topography plays a big role in how watershed
boundaries are defined.

Wharton County deals with 4 primary
watersheds: Colorado River,SanBernard River,
Lavaca Riverand Tres PalaciosRiver

Texas Major River Basins,
Coastal Basins and

Major Bays




Watershed

A watershed, or basin, is an area of land that 4 3 |- ™, e
drains runoff from rainfall (stormwater) to a body ] i, % Sutar Law
of water, either a river, bayou, creek, or lake. N ' Rosenbera O
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A watershed can flow into another watershed. o
Watersheds vary in shape and size which

ultimately lead to unique challenges.

Topography plays a big role in how watershed
boundaries are defined.

Wharton County deals with 4 primary ™

watersheds: Colorado River,SanBernard River, D“x\

. \:’ ‘S‘v r:‘?(

Lavaca Riverand Tres PalaciosRiver
NWS issues river forecasts for4 sites in Wharton
County. -




River Forecast Process

Hydrologic Modeling Forecast
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Hydrograph Basics

OBSERVATIONS:
Past river stages
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Hydrograph Basics

FORECAST:
Forecast River
Stages

CREST:
Peak Stage
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COLORADO RIVER (TX) AT WHARTON
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Hydrograph Basics

A basketball is
roughly a cubic foot,
so 20,000cfs is
20,000 basketballs of
water passing the
gage every second.
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Advanced Hydrologic Pred

Experimental

iction System
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USGS Water Alertss

o Set alerts when a gauge reaches
certain water surface elevations.

o ldentify the gauge nearest you

o Click on the gauge

USGS Water Alerts:
https://maps.waterdata.usgs.gov/mapper/wateralert/

ZUSGS

science for a changing world

Map

42 Sites

@, Select Location

| News ‘ updated September 30, 2013

Search by Street Address:
Enter Street Address | £4 |

Search by Place Name:
Enter Place Name | > |

Search by Site Number(s):
Enter Site Number(s) | P |

Search by State/Territory:

Search by Watershed Region:

Kl

Select Data Type

About WaterAlert
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How To Use WaterAlert

@

Related Information
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National Forest

Angleton Brazoria
Natl Wildlife
Refuge

Lake .Jackson




USGS Water Alertss

o Set alerts when a gauge reaches
certain water surface elevations.
o ldentify the gauge nearest you
0 ~Click on the gauge and select
| Sub s c Waterglertt" o
USGS Water Alerts:

https://maps.waterdata.usgs.gov/mapper/wateralert/

a USGS

science for a changing world

o]

Sam Houston
National Forest

A0 sites Map

@, Select Location

| News i updated September 30, 2013

Site Information
Search by Stre

Enter Street & Gjte Number: 08069500
Site Name: W Fk San Jacinto Rv nr
Search by Plac Humble, TX
Enter Place Nz Site Type: Stream
Agency: USG5
search by site  ACCess Data
Enter Site Nun

Streamflow: 7260 ft2/sec
Search by stat 0N 2018-04-02 at 22:15 CDT (TSID
area 229383)
Search by Wat Sl:age: 42.78 ft
elec : on 2018-05-07 at 06:45 CDT (TSID
140334)

| Subscribe to WaterAlert |

Iy Q‘? \ /

Select Data Type
(=8 (33
7 A W, — P
() About WaterAlert (35)
Angleton =]
7 w To | W y f Brazoria
(?) How To Use WaterAlert Natl Wiklife
0 10 % Omi Refuge

Related Information
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science for a changing world

Subscription Form

USGS Water Alertss

The U.S. Geological Survey WaterAlert service sends e-mail or text (SMS) messages when certain parameters,
as measured by a USGS real-time data-collection station, exceed user-definable thresholds. The development
and maintenance of the WaterAlert system is supported by the USGS and its partners, including numerous
federal, state, and local agencies.

Real-time data from USGS gages are transmitted via satellite or other telemetry to USGS offices at various

o Set alerts when a gauge reaches frequent. Noteations wil be based oh the data recetved ot thece site-dependent intervaler -
1 1 ite Info:
certain water surface elevations. site tuf S—
- . ame: k San Jacinto Rv nr Humble,
6 Identify the gauge nearest you Rgonay: bsas e Ry nrrumoe T
o . Transaction ID: stsCN
(0] CIICk on the gauge and SeleCt Send Notification To:
~ n My mobile phone
I S u b S C Watbr:@lertt 0] '1:1':: emailagdress
o . . Notification Frequency: [about this..]
5 Define how you want to receive the Houty e o
1 1 . Dail (O]
Informatlo n: Str:amﬂow Parameter(s): Recent value:
3 Emall or phone Discharge, in ft3/s O] 7260 [peak chart]
Gage height, in ft @] 42.78 [pesk chart]
3 Frequency Alert Threshold Condition:
. ® Greater than (=)
e Stage or DISCharge Less than (<) Real-time value is greater than: l:l ft3/s
z Stream Elevation(s) Otnide 2 anga ot

o Note: Use Internet Explorer

[J 1 have read and acknowledge the Provisional Data Statement and Disclaimer.

Sl
USGS Water Alerts: - .

?) Related Information %

ISt ys
- 2

https://maps.waterdata.usgs.gov/mapper/wateralert/ ' ; i ke
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Partners

Roles of Primary River Forecast Partners Shared Data and lResources

us Army Corps
of Engineers.

US Army Corps
of Engineers.

= USGS

science for a changing world

= USGS

science for a changing world
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LCRA FLOOD
OPERATIONS AND
HYDROMET SYSTEM
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Colorado River Forecast Locatio
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Flood Operations on the Highland Lakes
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Lake Travis Elevation

714 feet msl — o — — — — = — - - - - — — —— L L o — — — — _

Top of Mansfield
Dam spillway

33 feet tall
787000 acre-feet

of capacity

681 feet msl —

Full Lake Travis

Lake Austin
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Key Elevations for Mansfield Dam

750 feet msl —
Top of Mansfield Dam

LCRA may release water as needed to maintain the safety
of Mansfield Dam. The release is not limited by the
downstream conditions.

722 feet msl —
Eight feet above the spillway

714 feet msl —
Top of thee;:)illwosy LCRA may release up to 50,000 cfs.
The release may be limited by downstream conditions.
710 feet msl —

Four feet below the spillway

LCRA may release up to 30,000 cfs.
The release may be limited by downstream conditions.

683 feet msl —
LCRA may release up to 7,500 cfs.

The release may be limited by downstream conditions.
681 feet msl — v %

Lake Travis enters the flood
pool above this level

Lake Austin i Lake Travis

LGN
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Flood Releases and Downstream Controls

A Maximum flood release when Lake Travis forecast
IS 681-683 feet msl: 7,500 cfs

A Downstream controls:

- 30,000 cfs at Austin
- 45,000 cfs at Bastrop
- 50,000 cfs at Columbus



Flood Releases and Downstream Controls

A Maximum flood release when Lake Travis forecast
IS 683-710 feet msl: 30,000 cfs

A Downstream controls:

- 30,000 cfs at Austin
- 45,000 cfs at Bastrop
- 50,000 cfs at Columbus



Flood Releases and Downstream Controls

A Maximum flood release when Lake Travis forecast
IS 710-714 feet msl: 50,000 cfs

A Downstream controls:

- 50,000 cfs at Austin
- 50,000 cfs at Bastrop
- 50,000 cfs at Columbus



Flood Releases and Downstream Controls

A Maximum flood release when Lake Travis forecast
IS 714-722 feet msl: 90,000 cfs

A Releases are not limited by conditions at Austin,
Bastrop or Columbus.



Flood Releases and Downstream Controls

A Maximum flood release when Lake Travis forecast
IS higher than 722 feet msl: inflow into the lake

A Releases are not limited by conditions at Austin,
Bastrop or Columbus.



Hydromet System

A Critical for flood
management

A LCRAOS eyes
water

A Data is shared with many
others

a
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Flood Response

Team work

- U.S. Geological Survey

- National Weather Service

- U.S. Army Corps of Engineers

- Lower Colorado River Authority

- Emergency Management Officials
- Local elected officials

Communications

LCRA Flood Operations Notification Service (FONS)
Internet and social media

NOAA All Hazard Radios

LCRA Emergency Hotline

News media



Icra.org/water/floods

Flood Resources:
A Flood guide
A Fact sheets

A Historic floods on the
Colorado River

A Links to floodplain resources
Monitor Flooding:

A Flood Operations Report
AHydromet

ALCRA on social media

A Flood Operations Notification
Service (FONS)

G
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Managing floods in Flash Flood Alley Operating Mansfield

Dam

LCRA dams, expertise help reduce flood damages
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LCRA Flood Operations Report

| Flood Operati

Current Lake Levels at Dams and Gate Operations
Lake Levels Over the Last 14 Days and Forecasts
River Levels - Current Conditions

River Levels - Forecast Conditions

Links

Words and Definitions

Last Update: Mar 30 2018 4:23PM
Summary

This report provides the latest information when LCRA conducts flood operations, and is updated when conditions warrant. Flood operations are not anticipated at this time.

Unscheduled releases from the Highland Lakes dams may occur suddenly and unexpectedly due to emergency hydroelectric generation or other reasons. The public should
exercise caution and avoid being in the water near the dams.

For information about current water supply operations, including long-range forecasts for lakes Buchanan and Travis, see the River Operations Report.

Current Lake Levels at Dams and Gate Operations

“Disclaimer: Data is automatically retrieved and subject to revision

Lake/Dam Time Head Elevation Tail Elevation Gate Operations/Spillway
(Above Dam) (Below Dam)

Buchanan/Buchanan Apr 25 2018 10:15AM 1015.82 887.43 Mar 30 2018 4:23PM No gate operations to pass floodwaters are
expected at Buchanan Dam at this time.

Inks/Inks. Apr 252018 10:15AM 887.36 825.01 Mar 30 2018 4:23PM Flow over the spillway of Inks Dam is not
expected at this time. (Inks Dam has no floodgates.)

Wirtz/LBJ Apr 25 2018 10:15AM 824.77 736.75 Mar 30 2018 4:23PM No gate operations to pass floodwaters are
expected at Wirtz Dam at this time.

Starcke/Marble Falls Apr 252018 10:15AM 736.42 675.93 Mar 30 2018 4:23PM No gate operations to pass floodwaters are
expected at Starcke Dam at this time.

ABack to Top  Mansfield/Travis Apr 25 2018 10:15AM 667.71 491.73 Mar 30 2018 4:23PM No gate operations to pass floodwaters are

G
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Flood Safety

What to do before, during, and after aflood?
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Safety Before a Flood \':I

Prepare a family disaster plan.

Check if your insurance covers flood damages. If not, get flood insurance.
Keep insurance and other important documents, such as copies of driver's
licenses and credit cards, and other valuable items, in a safe deposit box.
Assemble a disaster supplies kit. Be sure to include prescription medications,
food, and water.

Find out where you can go if ordered to evacuate.

Arrange to keep in contact with relatives and friends

Know your resources.

Knowingwhatt o do when a fl|l ood occusafetyand | |
possibly its survival.

weather.gov/flood



Safety During a Flash Flood
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Turn around, donod6t drown when encour
Be especially cautious at night when it is harder to recognize the dangers

of flooding.

Stay away or be swept away. River banks and culverts can become

unstable and unsafe.

You should monitor the latest forecasts and be prepared to take action

should additional Flash Flood Warnings be issued.

Have multiple ways to receive weather information (cell phone, NOAA
weather radio, television, etc.)
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Most flood deaths occur in vehicles.

It only takessix inches of waterfor a
vehicle to lose contact with the road
surface.

Most vehicles can be swept away in just
18 to 24 inches of water!

Don#Ht Rel y VahinlesYour
Flooded roads may have hidden
dangers, such as washed out road beds
or underwater obstructions.

If your vehicle is caught in rising water, h
leave it immediately and seek higher Minnesota road damaged by flood waters, courtesy of FEMA.
ground.




Safety During a Flood

—(
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Have multiple ways to receive weather
information (cell phone, NOAA weather radio,
television, etc.)

Do not sightsee!

Evacuations are ongoing and first responders are
working hard to get people to safety. Do not get in
their way!

Flood waters from creeks, bayous and rivers will
be swiftly moving. Do not go near the flood waters!
They will sweep you away if you go in the water.
Roads may still be closed as they could be
damaged or still under water.Barricades are for
your protection; do not drive around them!



Safety During a Flood

—(

Stay out of the flood waters!

—(

Floodwaters can contain chemicals, sewage, disease, and animals

—(

Unseen underwater debris can be sharp and cause injury

—(

Downed power lines under the water could lead to death or injury from

electrocution

—(

Water depth can change unexpectedly (storm drains, washeaut roads)



Safety After a Flood
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Flooding Resources
Flood Safety
. Turn Around Don’t Drown
Don#Ht put dangeur sel f i n
State Flood Information
Return home only when authorities indicate it issafe. Flood Hazards

—_(

—_(

NWS Flood Related Products

Stay away from damaged areas unless your assistance

Forecasts and Observations

hasbeen specificallyrequested by police, fire, or a National Water Center

. . . Education and Outreach Materials
relief organization.

Partner Agencies

Use extreme caution when entering buildings; there

may be hidden damage, particularly ifoundations. weather.gov/flood



Safety After a Flood

D o ni&have lit candles unattended

—_(

—_(

Cut power to flooded areas of your home

—(

Only use generators in wellventilated areasH never

in a closed garage!

| Take breaks and drink plenty of fluids

—_(

Do not use power tools while standing in water

—_(

If you smell or hear gas, call the Fir®epartment.

weather.gov/flood



Reporting/Wrap Up



What to Report

Flash Flooding

0 Underpasses filling with water

O Impassible roadways

0 Any fast-moving water greater than 6
inches in depth

Any River or Bayou Flooding

Flooding, Washington County (2016)



Formatting Reports

Reports should include the following information:
WHO is calling
WHEREthe flooding is located
WHAT type of flooding is occurring (flash, river, or bayou)
WHEN the flooding occurred (is it ongoing?)

HOW deep is the water (if you can *safely* evaluate this)



The Good

IMTHmM a storm spotter | ocated in Sealy at the

fl owing over c4+48r bachietsAsdea®tp lismastome& | ocati on
The Bad

THey, we got some flooding here a few minutes
The Ugly

TMy sister-in-law said the bayou got really closer to her house, did you have a warning out
for that?fT



How to Report

Call us!
Spotter line: 1-800-846-1828

Report via amateur radio
Call sign WX5HGX

Email
sr-hgx.nws@noaa.gov

Social Media
Twitter: @NWSHouston
Facebook: NWSHouston

|QVVWIIIII|

Work
1 800-846-1828

Email / Work
sr-hgx.nws@noaa.gov

Connected via

~
<

Website
http://weather.gov/houston

Website
https://facebook.com/NWSHOUST...

Website
https://twitter.com/NWSHOUSTON

(Groiine

Spotter Tip

Set up SKYWARN as a contact

in your smartphone


mailto:sr-hgx.nws@noaa.gov
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