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Outline for today’s talk 
 Project Background 

 Boulder Creek study 
Warning study underway 
Research goals and methodology 
Lessons from elsewhere 
 

 What we have learned since the Big 
Thompson Flood and other flood 
warning tidbits 

 
 Where we go from here? 



An Evaluation of the Boulder Creek 
Local Flood Warning System 



Issues addressed 

 How much the public understands flood/flash flood 
terminology 
 

 How and how often the public wants to be warned 
 

 How the public will respond during a flash flood event 
 

 Where and how often the public obtains weather and flash 
flood information 
 

 To what degree false warnings will alter public response  
 



Methodology 
 Developed 60 question survey 
 Defined two populations to survey 

Population A:  Boulder Creek Floodplain 
Residents not in University of Colorado Family 
Housing 
 

 Population B:  Boulder Creek Floodplain 
Residents living in University of Colorado 
Family Housing 

 
 Sampled residents in 100-year floodplain 
 291 respondents, 40% response rate 

 



Knowledge of flood terminology 

Q. What does the term “100-year flood” mean? 
 

Q. Is your residence in the “100-year 
floodplain”? 
 

Q. What does a “flash flood watch” mean? 
 

Q. What does a “flash flood warning” mean? 
 
 30% answered all four questions correctly 
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Other measures of flood knowledge 

 84% pop A has seen “climb to safety” sign 
 71% pop  B 

 
 64% pop A has heard of Big Thompson flood 
 35% pop B 

 
 21% pop A has experienced a flash flood 
   7% pop B 



What are your weather information 
sources? 
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  Warning preferences 

Current dissemination via 
Sirens, Automated call system (R-911) 
Cable television, Radio, NOAA weather radio 

 

Q. What would be the best way(s) for 
officials to warn you about imminent 
flash floods at the following times:  

2:30 a.m., 11:00 a.m., 5:00 p.m. 
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Likely actions –  
driving in deep water 

Q.  You are driving and come to an intersection 
covered in water up to the middle of your 
tires, what do you do? 

 

64%
21%

15%

Go 5 minutes out of way to another intersection                                   
Drive through it 
Pull over and wait



Ownership of risk 

Q.  Have you ever looked for additional 
information about flash floods? 
 

Q.  Have you had discussions with your 
neighbors about the threat of flash 
flooding? 
 

Q.  Do you have a family emergency plan 
for flash floods? 
 

Q.  Do you have flood insurance? 
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Likely actions – Boulder High School 

 
 
  You have a child at Boulder High 

School and you think a flash flood 
is going to occur, what do you 
do?   
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Likely actions – Call from Office of 
Emergency Management  

Q.    If you received a call from the 
Boulder City/County Office of 
Emergency Management that told you 
flash flooding is imminent and to “get 
10 feet higher than you are now,” what 
would you do? 

 
 



Call from Office of Emergency 
Management 
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Findings from MACS survey – 21 respondents 
(multi-agency coordinating system committee) 

 High confidence that communication 
between officials will work well 
 

 Connections with the public are 
perceived as the weakest link 



Most important findings 

 Now we have baseline data to evaluate 
existing/new efforts – don’t wait 
another 25 years 

 
 Are our findings promising  

Or disappointing? 
 



Weather warning survey 

 Sara Kirschbaum 
 graduate student in  
Geography and 

Environmental 
Studies 

 
University of Colorado  
Colorado Springs 

http://web.uccs.edu/ 
 
geogenvs/survey.htm 
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How do you normally hear/read about  Severe 
Thunderstorm and Tornado Warnings/Watches? 
 

         NOAA Weather Radio 
 
    Local Radio Station 
 
    The Weather Channel 
 
    Local TV Meteorologists 
 
    Sounding of local Emergency Management Sirens 
 
    Web pages on the Internet (please indicate which ones you 
use) 
 
    Other   
 
 

 



If a severe thunderstorm WARNING is issued for YOUR 
county, what weather do you expect at YOUR location in 
the next 60 minutes or so.  
 
  

    a. Dry with light winds.  
 
    b. Gusty winds with some lightning nearby. 
 
    c. Thunderstorms with rain and strong winds. 
 
     d. Thunderstorms with frequent lightning, high winds with minor damage 
(downed tree limbs,  etc), very heavy rain, and small hail. 
 
    e. Thunderstorms producing power outages, wind gusts in excess of 58 mph 
toppling trees and  power lines, street flooding, and large hail of penny size or 
greater.  
 
    f. Thunderstorms snapping power poles, ripping roofs off houses, and 
producing very large hail   the size of hen eggs or greater. 
 
    g. Either d, e, or f nearby, but NOT at my location. 
 
    h. Nothing at my location.  
 

 
 



If a severe thunderstorm WARNING is issued for YOUR 
county, what action will you take? 
 

 Continue normal activities. 
 
Take a look at the sky for myself and look for signs of 
threatening weather. 
 
Call a friend or relative and ask them what weather they’re 
experiencing. 
 
Go to another source of weather information (TV, Radio) to 
confirm threat before     
        taking additional action.    
 
Move to shelter (interior room or storm shelter). 
 
Other  
 



Assume a severe thunderstorm WARNING was issued for your 
county on ten consecutive occasions.  Each time, damaging winds of 
58 mph or greater or large hail of penny size or greater DID NOT 
occur anywhere within your county.  severe thunderstorm WARNING 
is issued, what action will you take? 

 Continue normal activities. 
 
Take a look at the sky for myself and look for signs of 
threatening weather. 
 
Call a friend or relative and ask them what weather they’re 
experiencing. 
 
Go to another source of weather information (TV, Radio) to 
confirm threat before  
      taking additional action. 
 
Move to shelter (interior room or storm shelter). 
 
Other   
 



Lessons from elsewhere 

 Maricopa County, AZ (Phoenix) 
 Italian case study 

 



 The car is not a boat -- At 1.5 feet the  
  vehicle moves downstream 



The truck won’t make it either 



 Italian hydrologic engineer Enrica 
Caporali’s flood warning follow-up 
study 

Two flood warnings in October 1992 
 

In December 1992 telephone survey of 518  
residents 

 

Engineers and social scientists work 
 together – outside the US 



Memory of the warnings – most heard  
 more than one 
 
 

82% remembered the warnings  
28% remembered only one alarm   
54% remembered two 

 
 



After they heard the alarm 

 43% did nothing 
 29% moved vehicles 
 83% judged the warnings positively  
 
High level of public satisfaction with 

warning  --  but…. 
There was no flood! 



The Big Thompson Flood 

 Who lived? 
 

 Who died? 



 140 dead 
 

 new focus for next 
generation of policy 
makers and 
scientists involved 
in flood mitigation -- 

    especially in Front   
Range 
 

 
  
 The Big Thompson Flood 1976 



   1986 

 Signs  
 FLASH FLOODS are 

recognized as  
different from slow 
rise floods 

 Fewer people  
 Real time detection  

 



    2002 

 More federal 
agencies flood 
warning 
 

 Increased 
vulnerability 



    2002 
 ALERT user groups 

combine 
detection/response 

 New technologies  
 National Weather 

Service 
overpromises 

 Dams/infrastructure  
 Real time data  



False alarm research 

 Dow and Cutter (1998) 
 Hurricanes Bertha and Fran 

 Carsell (2001) 
 Ventura, CA false alarm 



Dow and Cutter –While residents do not 
find officials are “Crying Wolf”… 

 
 People search elsewhere for information to 

assess their own risk 
 

 Weather channel, quality of home construction, family 
situations, fear of delays in being allowed back home 
 

 “Official” sources are only some of many 
sources of information 

 



 
 Most said they would heed 

next siren 
 Confidence in warning 

process was not reduced  
 Served as a hands on 

practice for real emergency 
– family plans were 
developed  

False alarm- 
Ventura, CA a siren 
test that went 
wrong- 
 

Carsell’s 2001 findings 



Alternate uses of ALERT data-
important during droughts 

 Determine burn index   
 Calculate 

evapotranspiration rate  
 Help predict landslides 
 Satisfy EPA weather 

requirements for 
pesticide users  

 Hang glider wind 
predictions 

 FIRE WEATHER 
FORECASTS 
 

 



High hopes for technology- 
 Opportunities of real-time data 

What we do know?  
 Great post - flood analysis---so what!? 



Killer flash floods are rare: 
 Is each flood unique? 

Rainfall totals increased  
at the end of storm 



If 8 people die in Texas were the warnings 
successful? 

                                                                         



 

How can we convince people they 
 are better wet than dead? 



The last comprehensive research  
 on warnings is 30 years old 

 What about cell phones, internet, 
private and public sources of 
information? 
 

 What about new “millennium” 
 views of government? 
 



Future research goals 

 Evaluate Impacts of  
 Demographic change 
 New and different sources of information 
 
 

 Test conventional wisdom about 
 False alarms 
 Lead times 



Six questions  
1. To what degree do earlier findings from 

hazard research hold true today? 
 

 2.  How do new sources of technology affect the 
warning process? 

 
 3.  How do new data sources affect warning 

response? 
 
 4.  How do new attitudes toward government 

affect warning response? 
  



Six questions 

 
 5.  How can warnings be better developed and 

transmitted to reduce losses? 
 
 6.  How do false alarms and length of 

leadtimes influence public perceptions and 
actions?    

 



 Key steps 

 Develop a national 
warning strategy 
 

 Identify definitions- 
  for flash floods, for 

service missions  
 
 Provide incentives for 

graduate students  
 Research and workshops  



Who will FINALLY fund 
these research projects? 
   
  
 
 

Calls for social  
science research 
are numerous! 



End users 1993 



End users 2002 



Interest in warnings is high 



But what do they mean? 

Adapted from Saturday Night Live 
3/16/02 



Expectations for  2012 

 Numerous “natural” problem 
solving collaborations between 
social scientists, physical scientists, 

     and practitioners   
 

 Many “measured” successes – 
reduced  losses 

 
 Reduced vulnerability and 

integrated warning systems  
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