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+~ Weather Decision Technologies
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» specialty — radar 3orology and
systems design

+ work with ARPAV on the Hydromet
Decis'iQn Support System

- HDSS - automated weather
detections and predictions
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Weather Related Deaths in the US

Weather Fatalities

7 235
i; 1@ 30 Year Average (1975-2004)
1 ™ 10 Year Average (1995-2004)

30 year total fatalities~ 17,190*
stimated over 200,00 injured*

*There are 3X more deaths and injurig
in car accidents in a single year!

‘ Lightning Hurricane ‘ Cold WWind
Flood Tornado . Heat Winter Storm
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Weather Damage Costs in the US

Billion Dollar Weather Disasters 1980 - 2006

Does not include events less than 1 billion USD! Total - _560 _biIIion usb
Y "—___ (700,000 euro) M (395 milardi euro)
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UsS Natiohal Weather Service

River Forecast Center Weather Service
Center Homepages Units Homepages

136 regional offices

FArchomEge - Junesy
Farbanks

Operate 24 hours a day

Y Great Y
- Fallzshlazgo Grand

_J Bismarck] !-:': ks Dol : AN .. ; 1 .
L i ,:_.: e R e S Responsible for all public
o R gy forecasts and warnings

Responsible for aviation
forecasts

2006 Budget:
D e e 270 million USD
L gt ' (190 milioni euro)

E Ry

Normdmn Oklahoma
US ce ter for thunderstorm

ing and research
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US National Weather Radar Network

(460 Km coverage map)

COMPLETED WSR-88D INSTALLATIONS
WITHIN THE CONTIGUOUS U.S. S-band radars (WSR-88D)

First radar installed in 1988
Located at regional NWS offices

Cost — 6 billion USD
(4.2 miliardi euro)

WSR-88D

RADAR OPERATIONS CENTER
NORMAN, GKLAHOMA

—

egional NWS f_!es and t
___National"Climatic Data Center in\real-time
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National Weather Center = we

Norman, Oklahoma

National Severe Storms Laborat
< US center for severe storms'tesearch over 400 positions in
iiﬁ- 'Norman National Weather Service meteorology, computer

< regional forecasts and warnings science

@ Storm Predlctlon Center and support

- % US ¢ ntel’\foQ nation

&'ﬁ 'WSR-88D Radar Center
+ US center for radar network

Q] -University of Oklahoma School of Meteorology (250 students)

<+One of the top schools in the world for thunderstorm studies

H"nnnn al Weather Center

]

lunderstorm forecasts

Copyright 2006 Robert Fritchie

THER CENTER © 3
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Storm Predlctlon Center

NOAA's National Wanﬂ-l ?- vith
Storm Pf&dlCllOl‘l‘*_

Site Map Hews Organization

Forecasts areas of severs
thunderstorms
out to 8 days in advance

Local forecast by
“City, St° or “ZIP™

Moderate Risk Tor severe stoms...

= 1he following Weather Watches are currently in effect:
- T
More news items below the overview graphic. Updated: Tuesday, 24-Apr-2007 0340016 CDT

Overview

SPC Products
All 8PC Forecasts
Current Watches
Meso, Discussions
Conv. Outlooks
Fire Wx Forecasts

XML pss Feeds

Weather Information | Severe thunderstorn
=TI e watch (blue)

Watch\Waming Map
National RADAR Tornado watch (red)
Product Archive ]

Horman, OK WX

Forecast specific areas o
severe weather by provid
severe thunderstorm or
tornado watches

Overnview Comv. Dutlooks | Watches | MDs | WWA | Storm Reports | Fire Weather

Maintain a database of
severe weather reports

Research
Hon-op. Products
Forecast Tools
Swr. Tstm. Evenis
SPC Publications

Education & Outreach
About the SPC

General thunderstorm area (brown)

ﬁﬁms Slight risk of severe thunderstorms (gree

e > Moderate risk of severe thunderstorms (r¢
¥ a =i Pl Mormar, Oklzhoma . .

Cock ey ' High risk of severe thunderstorms

not shown here
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Storm Prediction Center "Watch Boxes”

Particularly Dangerous Situation (PDS) Tornado Watch
179

= Pravious v Hext YWy =

Public | Counties | Probabilities | Aviation | Wamings | Initial RADAR | Related MD

lornade Watch # 179 - Valid from 400 PM until 1100 PM CDT

Severe Thunderstorm Watch —
expect non-tornadic
thunderstorms with hail greater
than 2 cm in diameter and/or
winds greater than 90 km/hr

Tornado Watch — expect severe
thunderstorms with the possibility
of tornadoes

Particularly Dangerous Situation
Tornado Watch — expect severe
thunderstorms with the possibility
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WVHELWREELE Thuhderstorms and Tornadoes Occur!

~ National Weather Service Offices issue
severe thunderstorm and tornado
W/ warnings

. Television and radio broadcast the
Yvarnings

Sirens are Fctivated

27 aprile




Severe Weather Verification

Severe weather is
reported by police,
the public, storm
chasers, and others

All reports are sent
to the Storm
Prediction Center

dome > Topica = Nawe = World

Devastation 'stunning’ after twisters kill 10 along
Texas-Mexico border

NOAA's National Weather Ser

Storm Prediction

MHRA

Srte klap

Local forecast by
“Chty, 5U7 or TZP™

Today's Storm Repur‘ts
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| m Figh e ey
Education & Outreach 4 Laecye Fadl Hep
Alout the SPC
SPC FAQ FENLIMIMARY
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WICM Page
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Cool Images
Our History
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Damaging Winds
(non;Eornadic)

wl "

¥

e

“Shelf clouds”, leading edg
Thunderstorms 2007, Abano

' of very strong winds




Flash Floods

—
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‘Tornadoes
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F5 Tornado Damag




Data Integration
Thunderstorm,

™ damaging

kr- winds, halil,

predictions

Precipitation
Estimates
and
Predictions

Hydromet Decision Lightning
Support
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WDT Central Computer Facility

(1.7 million USD in cocﬂuters — 1.2 milione euro)
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National High Resolution Mosaic of all

3 hrtp: iwatch, wdtine comicg) binfwscopefwscepedZ_alldStussr-Dlus Ridgell radar-conmsllradarproduct Microsef Internet Explarer.
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L=y Cerchbions |

Sayere Wenther

Stnrm Tracking
Carmace Fadar
Slorr Allribulos

'.|E'|:nini Ziriaes

Loedd Satddlne
Reqional Saelite
Short Term Predictons
Future Radar
Lightning Fradicka-
Hail Predizker
Reain Pradictsr
Watches fWarnings
Lol
Matinnal
Bewer Oaitlooks
Oray- 1 tlooe
Dray 2 onboak
Pamy A 3 rlaas

Birfeam
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Py Unmrs
Click Hara

savarn = aathar

Example of HDSS in the US

(electricity generation company)
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ARPAV HDSS Web Page

3D radar rainfall radar flash flood
3 radars Mosaic /amounts forecasts predlctlkh

Integrates Teolo, Lonc
ENAYV radars, model,

satellite, rain gauge da
. - _lightning Can be accessed 24 h
il ~prediction hrouah the inter
| rin_,'hlgh wwﬁ Lf? S ﬁ,n 2 day through
L B edjetion” L = % e Expandable to ingest a
 AEDed YR "* number of radars
e Can be customized for
: ;“ X any location
_ Ioopiﬁg,. 4
s mapping_. [\~
: s iz PR \ S
animation — | pooo o seiLLLI :
L T - -

oy | - e [ ':-_...: it O, En i._ = ,._ ;-*,_.;-Eﬁfﬁ
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automated

“ranking”

of storms
S in order of
severity
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Storm Alerts and Predictions
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Flash Flood Prediction

ro Meteorologico di Teolo

upport System

Local Radar | Radar Mosaic | QPE SUMS | Future Radar | Weather Archives | FFPA | Help

FFPA Full Screen

APRAY Basins

Basin Map .
FFPA Admin it Thu Den 15 2005
FFPA Table -3, a8

FFG Table " 4 L

T 4 = ._u_ M Eypicknan
Fo S ¥, EF LM L C1T - ] LT LS T T LT, 11T A 1L 1L T TELLL O a1 b
p=ifa.43.129. 75 FIPL - avdcroeedt Intarnet Leplemar

T - RELEL B
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Examples of ARPAV Customer Pages

I =tesaiiil a

Ao d e | Pienc
Tena =18

| EFatEy Masama
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- U I'new customers
»Install in otherlocations in Italy

i
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Texas Tornado Signature

(far range from the radar)
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Very Close Range Tornado!

. (Enterprise Radar Factory)

J

A

Reflectivity “hook echo”

78.0
73.0
BB.0
B3.0
58.0
53.0
48.0
N 43.0
¥

38.0

33.0
28.0

§ 230

18.0 I,

130 T g L SO i,

10.0

10.0
!M
I dBz

N :.-u ‘:-I_‘“ﬁh '

: A - S iy
2007-02-01 19:08:59 RPPI Corrected Intensity Polar

" Debris inside tornadc S
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Local Feracast oy
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Try, 9

CvBnTEw

SPC Products
All S Forecasts
Ciarrard Walchies
Meszo. Hscussions
Cony, Dutlonks
Fire W Feecasts

WP g5t Froas

Weather Informaton

Contact Us
BN Foesibiack

Storm Prediction Center
“Mesoscale Discussions”

NOAA's National Weather Service

Storm Prediction Center

.

= 2 e Within the outlook
areas (previous slide)

= Prenasus E0 Hext B0 =

there are small scale
analysis to determine
which type of “watch”
to issue
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