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What is CASA? 

 National Science Foundation Engineering Research 
Center, 10 year, $40 million grant 2003 - 2013 
 Academic, Government and Private Sector Partners 
 

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

 
 Research to operations. 
 

 

 Year 9 of a 10-year research project 
 
 Test beds in Oklahoma and Puerto Rico for 

research and validation 
 

 
UMASS, CSU, OU, UPRM, UDEL, UVA, UCCS 



What are the gaps in the current radar 
system? 

3 

NEXRAD coverage at 3 km (10,000 ft). 

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

 
• Low level sensing gap 
• Granularity gap 
• Update rate gap 
• Observation capability 

gap: wind direction/rain 
 



CASA’s Solution: X-band radar networks 



Adaptive Radar control 



Oklahoma Test Bed – Quasi-Operational 
Test bed: 2007 - 2011 
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Forecaster Emergency Manager Communication 
Experiment: NOAA Hazardous Weather Test Bed and 
Beyond 
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Lesson #1: EMs have varied access to 
hardware and bandwidth 
 



Results of  Bandwidth Test 



Radar Usage and Training 

 89% report routinely using radar data 
 70% have been trained in the use of radar 

 

RADAR ACCESS 
 

OFFICE/EOC HOME MOBILE 

% EMs who access 
radar  in each location 

96% 92% 66% 

Primary Device Desktop  86% Desktop  50% Laptop  30% 

Primary Connection DSL  48% DSL  46% Mobile Broadband 
62% 

Primary Problem Slow/No Data 
Download  
25% 

Slow/No Data 
Download  
30% 

Slow/No Data 
Download  26% 



Lesson #2: EMs have varied tasks, varied 
expertise 
 



What decisions do EMs make during the phases 
of a severe weather event? (phases aren’t always 
sequential) 
 Pre-storm environment (before watch 3 + hours) 
Notify spotter network of possible activation  

 Watch (3 -4  hours before an event) 
Deployment of spotter network 
Anticipate rush hour, school hours, outdoor event (sports 

etc.) 
Activation of  EOS (Emergency Operations Center), if 

necessary 
Open public tornado shelter 
Note: many institutions, such as schools, hospitals, etc. 

have their own severe weather operations plan and may 
work in collaboration with EMs, but make their own 
decisions. 

Feed information from spotter network to NWS, get 
media info, talk to NWS office 
 



What decisions do EMs make during the 
phases of a severe weather event? 
(phases aren’t always sequential) 
 Warning (0 to 20 mins before an event) 
Activate warning system: siren, cable interrupt, 

working with media. 
Keep the spotters safe 
 Information exchange between NWS, spotters, 

media, EM 
 Information exchange with institutions. 
Dispatch first responders 

 Event/False Alarm/missed event 
Dispatch first responders if safe to rescue people 

 Post Event 
Dispatch first responders if safe to rescue people 
Deactivate warning system. 

 



Lesson #3: A diversity of communication 
mechanisms are needed with consistent 
messages, so EMs can pick and choose. 
 





User Friendly Information 
Single Radar 
Data 

200m resolution 

Text Based Product 
based on user needs 

 
[Alert for 02/04/10 10:40:31 
UTC] High Winds centered 
3.2 miles W of Fletcher 
 
[Alert for 02/04/10 10:40:31 
UTC] High Winds centered 
5.1 miles N of Verden 
 

True Wind 
Products 

Location-based, low 
bandwidth 



Lesson #4: During an event response is 
ultimately local; knowledge of a specific 
community  is local. 
 



May 24 Tornado Tornado tracks CASA  



CASA data used for life saving decisions 
by Newcastle EM on May 24, 2011 

User-centered, 
multidisciplinary 
research 



After 5 years in Oklahoma, we’re moving 
to Texas! 



Source: NY 
Times “Some 
Places are 
Riskier than 
others” 



Multi-sector Partnership to bring CASA 
to the Metroplex 
North Central Texas 

Council of Gov’ts:EP 
 Area Emergency 

Managers 
University of Texas, 

Arlington 
University of North 

Texas 
 Addison airport 
National Weather 

Service 

Phase I – 4 radars for Spring 2012 
 
Phase II – 4 additional 
 
Phase III – System Expansion 



QUESTIONS 
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