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Cutting Edge Radars for North Texas  
University of Texas Arlington Installation



Multi-Sector Partnership

 CASA Engineering Research Center

North Central Texas Council of Governments, 
Emergency Preparedness’ CASA WX Executive 
Board

 National Weather Service Office of Science and 
Technology, Southern Region Headquarters, 
Fort Worth Forecast Office



CASA Engineering Research Center
 National Science Foundation Engineering Research 

Center, 10 year, $40 million grant 2003 - 2013
 Academic, Government and Private Sector Partners
 Interdisciplinary research

 CASA’s Focus: End-to-end, X-band radar systems 
for improved hazard  response

 Research to operations, and user-driven focus

 10-year research project, last year!

 Test beds in Oklahoma and Puerto Rico for 
research and validation, now the DFW metroplex
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NEXRAD coverage at 3 km (10,000 ft).

NEXRAD coverage at 1 km (~3200 ft) AGL.

What are the gaps in the current US radar 
system (NEXRAD)?



CASA’s Solution: dense, X-band radar 
networks: Multi-Doppler, Dual Pol

CASA NEXRAD
Low level sensing Coverage below 1km 30% coverage below 1km

Data Granularity 100m to 250m 1km – 4km
Update rate 1 minute 5 minutes
Radar Scanning 
Strategies

Smart Scans, adaptive, 
optimized each minute

Autonomous 360 degree 
scans



Sensor-based multi-Doppler retrievals

3DVAR

80 minute tornado forecast

QPE





January 10, 2013: First Data from Univ. of 
Texas Arlington Radar!



Integrated Warning System 
National Weather Service : 

Southern Region 
Headquarters, Fort Worth 
Forecast Offices
Data integrated into AWIPS
 Geographically Specific 

Warnings
 Local Broadcast Media
 Emergency Managers
 Hospitals
 Public Response
 Weather Impacted Industry



Integrated Warning System Research -
DFW
 Focus Groups
 July 2011 – EM Decision-Making
 June 2012 – EM and NWS Response to April 3

 Post Event Survey
April 3 Tornado Outbreak
Summer 2012
 51 EMs completed survey 
Summary of results included in registration packets

 IWT Registration Survey
Communication among IWT on April 3 
 116 completed surveys
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DFW Metroplex
Tornado Outbreak April 3, 2012 
Time & Space

1st TOR 
warning 
issued 
12:44pm Last TOR 

warning 
issued 
5:36pm

Last SVR 
warning 
issued 
8:14pm

Day 1 Prob. 
Tornado 
Outlooks
5‐10%

April 3 
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Warnings 
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April 2 April  3
PRE‐WATCH

SVR watch 
9:20am

DFW Metroplex
Tornado Outbreak April 3, 2012 
Emergency Manager Timeline

April  4

Event 
Phases

TOR watch 
12:10pm

6pm 12am 6am 12pm 4pm 8pm 12am

6pm

8am

4am

12am8pm4pm12pm6am12am

Top Products Used: Haz Wx Outlook, 
Wx Apps, TV, Wx Provider

Communications: Fire/Police, NWS, 
Other EMs

Actions: Sent social media alerts



April 2 April  3
WATCH

SVR watch 
9:20am

DFW Metroplex
Tornado Outbreak April 3, 2012 
Emergency Manager Timeline

April  4

Event 
Phases

TOR watch 
12:10pm

6pm 12am 6am 12pm 4pm 8pm 12am

6pm

8am

4am

12am8pm4pm12pm6am12am
67% of EMs became aware 
of possibility of SVR Wx

Top Products: 
TV, app, 
Nexrad, Wx
provider

Comm.:
Police/ Fire, 
officials, NWS

Action: Social 
media alerts

Spotters: 44% 
deployed 
spotters



April 2 April  3
WARNING

DFW Metroplex
Tornado Outbreak April 3, 2012 
Emergency Manager Timeline

April  4

Event 
Phases

OWS Activations
Ft. Worth 12:52 
Dallas 1:09
Euless 1:29
Mesquite 1:33
Grand Prairie 1:45
Irving 1:46
Richardson 2:09
Sulpher Springs 3:36
Commerce 4:36

1st TOR 
issued 
12:44pm

Last TOR 
issued 
5:36pm

Last SVR 
issued 
8:14pm

6pm 12am 6am 12pm 4pm 8pm 12am

6pm

8am

4am

12am8pm4pm12pm6am12am

Spotters: 51% deployed 
spotters

Communications: Fire/ 
police, EMs, officials, 
NWS 

Actions: OWS, mass 
notification, social media 
alerts

Top Products: TV, spotter 
reports,  Wx provider, 
Nexrad, app, Haz Wx
Outlook, NWSchat, NWR



April 2 April  3
EVENT

DFW Metroplex
Tornado Outbreak April 3, 2012 
Emergency Manager Timeline

6pm 12am 6am 12pm 4pm 8pm 12am

April  4

Event 
Phases

6pm

8am

4am

12am8pm4pm12pm6am12am

Top Products: TV, spotter 
reports,  Wx provider, 
NWSchat, Nexrad, app

Comm.: EMs, Fire/police, 
officials, NWS, HAM 

Spotters: 28% deployed 
spotters

OWS Activations
Ft. Worth 12:52 
Dallas 1:09
Euless 1:29
Mesquite 1:33
Grand Prairie 1:45
Irving 1:46
Richardson 2:09

Sulpher Springs 3:36
Commerce 4:36

1st TOR 
issued 
12:44pm

Last TOR 
issued 
5:36pm

Last SVR 
issued 
8:14pm

Actions: OWS, mass 
notification, social media

Kennedale/Arlington 

Johnson Co. 

Forney 

Lancaster 

17 tornadoes
0 fatalities
29 injuries
>$700 million 
damages 



IWT Registration Survey – April 3
During each phase of the event, who did 

you directly PROVIDE information to & 
RECEIVE information from?

 How did you receive/provide information
 Social Network Analysis of IWT



Information Provided during all Phases of Event



How did you PROVIDE/RECEIVE 
information to/from the NWS?

0% 10% 20% 30% 40% 50%

phone
email

text
chat

radio/ham
social media

website
alert

tv
in person

other
n/a

provide
receive

N=116



How did you PROVIDE/RECEIVE 
information to/from the Media?

0% 10% 20% 30% 40% 50% 60%

phone
email

text
chat

radio/ham
social media

website
alert

tv
in person

other
n/a

provide
receive

N=116



How did you PROVIDE/RECEIVE 
information to/from EMs?

0% 10% 20% 30% 40%

phone
email

text
chat

radio/ham
social media

website
alert

tv
in person

other
n/a

provide
receive

N=116



How did you PROVIDE/RECEIVE information 
to/from Amateur Radio Operators/Spotters?

0% 10% 20% 30% 40% 50%

phone
email

text
chat

radio/ham
social media

website
alert

tv
in person

other
n/a

provide
receive

N=116



How did you PROVIDE/RECEIVE information 
to/from Police/Fire/Dispatch?

0% 10% 20% 30% 40%

phone
email

text
chat

radio/ham
social media

website
alert

tv
in person

other
n/a

provide
receive

N=116



How did you PROVIDE/RECEIVE 
information to/from the Public?

0% 10% 20% 30% 40% 50%

phone
email

text
chat

radio/ham
social media

website
alert

tv
in person

other
n/a

provide
receive

N=116



Next Steps

 Analyze network by communication method
 Analyze network by phase of event
Geographic region, urban vs. more rural, 

warning in place.


