Weather...Expect the Unexpected

December 9, 2016
Paul Yura
National Weather Service
Austin-San Antonio TX
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Who is the National
Weather Service?




NWS Austin/San Antonio
“County Warning Area”

Forecasts
Watches/Warnings
Decision Support
Local Research
Outreach




Alaska - Pacific

Forecast Center River Forecast Centers

Your resource for river flood forecasts
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Aviation Forecasts
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Weather support for the aviation community
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Advisory /| Watch / Warnings

American Samoa Guam Puerto Rico/Virgin Islands




] 1

Dense Fog Advisory im0 < Winter Weather— =5« ®
Lh o - % Ja dViSOry - "‘:{' :

Is occurring....travel hazard/delay, inconveniences




SVR/TOR Watches are
usually in effect for 4-8 hr
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| Tornado Watch #288 - Valid from 405 PM until 1200
MOAAMWS Starm Prediction Center
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Watch for the threat Issued
by the = e




Weather Warning

Severe weather is imminent or is occurring in the warned
area... Seek shelter now!
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BULLETIN - EAS ACTIVATION REQUESTED
SEVERE THUNDERSTORM WARNING
NATIONAL WEATHER SERVICE AUSTIN/SAN
ANTONIO TX

114 AM CST SUN MAR 10 2013

THE NATIONAL WEATHER SERVICE IN AUSTIN SAN
ANTONIO HAS ISSUED A

* SEVERE THUNDERSTORM WARNING FOR...
NORTHEASTERN BEXAR COUNTY...
EXTREME WEST CENTRAL CALDWELL COUNTY...
COMAL COUNTY...
SN { =i ¥ NORTHWESTERN GUADALUPE COUNTY...
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“Emergency” Warnings

Loss of life is imminent... Seek Higher Ground!

BLANCO RIVER AT WIMBERLEY
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Latest obzerved value: 4021 ft at 1:01 AM
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Have 3 Ways to Recelve Weather
Warnings

a1l Sprint 3G

Weather Apps S§d;§a15
Television |
Mﬁﬂ Weather Radio
Commercial Radio

Emergency Alert
= I-: S HM s Flash Flood Warning this area til
Canyon la el a arm 9

L7 12:30 PM CDT. Avoid flood
m SEUERE T-ST{]RM WARN[NG areas. Check local media. -NWS

COUNTIES: Bexar, Guadalupe Wilson I
CITIES: New Braunfels, San Antonio, Schertz ___§[p
UNTIL: 9:00 PM CT

/

Gonzales

Flo resmlle




Wireless Emergency Alerts (WEA)

WIRELESS
EMERGENCY

ALERTS
CAPABLE

Warnings sent to
cell phone towers

il Sprint 3G

3:01

Saturday, May 25

Emergency Alert
& Flash Flood Warning this til
1230PMCDT A id flo d
s. Check local media. -NWS

Warning arrives

within seconds

Message limited to 90
characters




WEA Messages Originated by NWS

Extreme

eeco0 Sprint F 12:44 PM

{ Settings Notifications COHtFOlS are |n

Warning Type "7 Badges, Sounds, Banners

| Podcasts . NOtIfICatIOnS"

Tsunami Warning Badges

Reminders S ettl n g S p ag e

. Badges, Sounds, Alerts
Tornado Warning
Tips

Banners

Extreme Wind Warning =] Wallet

Banners

_ ' & WhatsApp
Hurricane Warning Sounds, Banners

WiFi Finder
off
Typhoon Warning

GOVERNMENT ALERTS
Flash Flood Warning _ AMBER Alerts

Emergency Alerts

Dust Storm Warning

Severe




Sign Up for Local Jurisdiction Alerts

Check city/county -/ RECEIVE
website for signup L\ L our

Instructions s Cell Phone
' Work Phone

Text Message
E-mail

® CodeRED A Home Phone

Keeping citizens informed.
-

Contact Information
Firs L:

AlertSA s a new servics that will be used

to notily residents about imminent threats
| CANADA ta health and safety, Public safety afficials
will send alerts about emergencies su

as severe floading, chemical emergencies,
of wildlires, Emergency alerts will be sent
24 hours a day based an sevarity.

Choose State...[v|
To receive emergency notifications, go to

AlertSA com and register today. For morne
Information call 371,

SCAN WITH YOUR PHOMNE

SanAntoni Lgov TO LEARN MORE NOW




Billion Dollar Weather Events

1980-2016* Billion-Dollar Weather and Climate Disasters By State (CPI-Adjusted)




Thunderstorm Hazards

= Lightning
= Flash Flooding
= Damaging Winds = e

m [lornadoes




Large Hail reports in 2015

5412 Hail Reports
EL—,? @ H-:-_lr__u'

|IJ

e g P
r,

w PRELIMINARY SEVERE WEATHER Hail Reports
V REPORT DATABASE (ROUGH LOG) January 01, 2015 - December 31, 2015

NOAA/Storm Prediction Center Norman, Oklahoma Updated: Monday January 04, 2018 09:14 CT




Lightning Fatalities

o 5 A Shirt is Not Adequate
Hail Protection




Hail Formation

~alls at 100+ mph
~atalities?

Pull Over
Greenish Sky




Hail Growth

1. Hail nucleus carried aloft

2. Blown out of main updraft

3. Collides with more water,
gets bigger

4. Hail falls to the ground

|Measurement|Updraﬂ Speed
Hailstone size—

marble

dime
penny
nickel
quarter
half dollar
walnut
golf ball
hen egg
tennis ball
baseball
tea cup

grapefruit
softball




Reporting Halil...Use a Reference




Do You Want to Be Outside?




Texas Hail Storms




an Antonio Billion $ Storm...4/12/16
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San Antonio Area Hail Storm - April 12, 2016
One of the Costliest in Texas History

Facts

Largest Hail Observed in

San Antonio/Bexar County:
_ e\ N 4.5” in diameter — Softball Sized
Max 4.5 T S Estimated Insured Losses:
= ol $1.36 Billion
Legend : SO Costliest Texas Hail Storms:

Size (Inches) [ 25 . 1995 — Fort Worth ($1.6 Billion - 2016 dollars)

:5 e ; 2016 — San Antonio ($1.36 Billion)

2 4

3-D Look at Hail Core Hail in Northwest San Antonio
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12 April 2016 Approximate Bexar County Hail Swath
s vt o 75 .

Map Updated on 415
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221 Park Ave.
East Hartford, CT, 06108
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April 30th...same area...again!
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ril Storms...2+ Billion$

COSTLIEST TEXAS STORMS

1950 - Present

RANK

COST

$13.04 billion

$ 4.69 billion

$ 3.39 billion

$ 2.50 billion

5 1.88 billion

5 1.87 billion

$ 1.63 billion

$ 1.21 billion

% 1.2 billion

2016 Dollars

Hurricane lke

Tropical Storm Allison

Hurricane Rita

Hurricane Carla *

Hurricane Celia *

Hurricane Alicia

Hail Storm

Hail Storm

Tomadoes

Sept. 13, 2008

June &, 2001

Sept. 24, 2005

Sept. 11, 1961

Aug. 3, 1970

Aug. 18, 1983

May 5, 1995

April 28, 1992

Dec 26, 2015

LOCATION
Galveston Island
Houston

Sabine Pass
Port O'Connor
Corpus Christi
Galveston

North Texas

1
San Antonio |

3

Ft. Worth - Waco

Garland - Rowlett
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Hurricanes and Tropical Storms

Bl Hurricanes




Storm Sure
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Tropical Tornadoes

LT

B " Ri ght-front quad

* Tornado
» Funnel
* Waterspout

N\114 tornadoes!
Hurricane Beulah - 1967

" On rainbands
" EFO, EF1
" Day or night




Tropical Storm Hermine...Inland
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2016 AtlanticjHurricane Season Outlook Update

Named storms:  12-17 (15) g
. . \ Aboyes
Hurricanes: 5-8 (7)
Major hurricanes: 2-4 (3) \ B%

nerme) NG
S0r/c 159

Outlook

probability

Belprepared: Visit hurricanes.gov
%/ andifollow @NWS and @NHC_Atlantic on Twitter

08/11/2016
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2016
NUMEER TYPE NAME DATE
1 H ALEXT JAN 12-15
2 T= BOMMIE® MAY 27 — JUN 4
3 TS COLIN JUM -7
4 TS DAMIELLE* JUN 19-21
E H EARL AUG 26
[ TS FIGha* AUG 1623
7 MH GASTOMN AUG22-5EP 3
g H HERMIMNE AUGZB-SEP 3
=] TS 1AM SER 12-15
1a TS JULLA SER 1418
11 TS KARL SEP 14.25
12 TS LISA SEP 19-24
13 MH MATTHEW SEP 28-0CT 8
14 MH MICOLE acT 4-18
15 H oTTO MOV 21-26

* Post-storm analysis is complete

LAMBERT COMFORMAL CONIC PROJECTION

| W%
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STANDARD PARALLCLE AT 30 AND B0
SOALE OF MALTICAL MILES

3 . I 1 e e

U.S. DEPARTMENT OF COMMERCE, NATIONAL WEATHER SERVICE

¢ Ma]nr Hurricane
e Hurricans

i Tropical Storm
Tropical Depressian

b Subtropical Starm
_—pmmmm Subtropical Depression
Wave/Low

H+4+ Extratropical Storm

® Positian at 0000 UTC |

o 20 500 NORTH ATLANTIC HURRICANE TRACKING CHART | 20t Position/date at 1200 UTC]!
[ e — T 7 T |
— — 1} w I} L'\.. \) .j) 1 | I L : m. Storm Mumbar
ap® 85° aon® 75° 70 65° EO® £g® 50 45° 40° ags a0 25

4 0°



Hurricane Matthew...Sept 28-Oct 9

MNWS Radar Mosaic - Southeast Sector
2338 UTC10/06/2016




urricane Matthew
ctober 4-10, 2016
4303 sites .

Hurricane Matthew...
Hugging the Cost

Record Rainfall in NC
Record Surge in GA

Track

FORT PULASKI TIDE GAGE
Universal Time (UTC)
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Site Time (EDT)
---- Graph Created (2:16PM Oct 10, 2016) —#— Observed

FPKG1(plotting HMIRG) "Gage 0" Datum: n/a Observations courtesy of NOAA Mational Ocean Service







The
Problem
with
Models...

This IS now
available to
the public...

That’s not
necessarily
a good
thing.

Hurricane MATTHEW Model Track Guidance
Inltlallzed at 122 Oct 02 2016 Levi Cowan - tropicaltidbits.com

= rfl" ///
BAMBP

144 /

70°W




For All You Math Types....

Primitive Equations

We calculate...

ow , .ou, du, Ou . up dz , O -
~ +a =~ +u ax._!_ ___"“__3" tan ¢ 4-g ;;E?TCPB37+F(-_0
dv . Ov ﬂy dv u? 0z O

51T gt gtV gy Ut tane +g Gt Ft Fy=0

r?z)

N92) 1 e0 370,

BB! 69! 8& 6
at' % e 3:- B

Primitive Equations (2

9, H—o,

9ps 9 e AP,
| : . . . (orp H— - (upe)+5— (vp,)—=" tan¢=0, 5
Horizontal Equations of Continuity Equation I o 9y (%)
Motion Conservation of Mass
Newton's 2nd law of motion _ > - 2 i e
_ _ Equation of State 2 ' X /
The Hydrostatic Equation Property of the ideal gas

Vertical stratification

Water Vapor Equation
Thermodynamic Equation
The 1st law of thermodynamics



For All You Math Types....

We Get...

..S. DEPARTMENT OF AGRICULTURE,

=WEHATHER BLUREALL

Washington, D. C, Feb. 18,1897, 8 A. M.
For New Hngland until Friday night-
Generally fair tonight and Friday; cooler;
northwest winds.

BOSTON MASS, FEW. 18, 18g7. WILLIS I, MOORE




Mid-Nov 2016 F’Iume of Model ENSQ Predictions

| I [ I I Dynamical Mods
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Typical Wintertime Pattern

La Nina

T

Pty

T
»e iy -V—:‘JQ_‘ A

High
~_Pressure

Cool

Wet & Cool

Pacific Jet Stream

Wet}
/K

. Dry & Warm




One Month Outlook...December

Temperature Precipitation




3 Month Outlook...Dec-Feb

Temperature Precipitation




Questions?

Paul.Yura@noaa.gov

NWS Austin/San Antonio

2090 Airport Road

New Braunfels, TX 78130
o # 830-629-0130 ext 223

@NWSSanAntonio
f , weather.gov/ewx




