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General Structure of Presentation

· Discuss Uncertainty in Household Evacuation 
Decisions

� Example from research

· Discuss Uncertainty in Evacuation Decisions 
made by State and Local Officials

· Review Research Recommendation related to 
Hurricane Forecast made by the Hurricane 
Forecast Socio-Economic Working Group 
(HFSEWG) (www.sip.ucar.edu)



Uncertainty: Effects on Household 
Evacuation Decisions
· Still too often consider decision making as if it we are all 

individuals
· Households base hurricane evacuation decisions on

� Environmental cues (storm conditions and surrounding 
social environment)

� Observations/actions of peers
� Information (National Hurricane Center, National 

Media, Local Media, Internet, etc.)
� Recommendations by local officials

· Lets examine decision making at the household level 
more closely



· Series of qualitative studies 
led up to the development of 
this model (ethnographic 
decision tree) and testing 
with a telephone survey of 
the hurricane Andrew 
evacuation decisions of 954 
households.

· “Expert System” flowchart 
model of information and 
decisions leading up to 
household evacuation 
decision.  Shown here are 
some of the criteria used by 
non-senior-citizen 
households.

· The model predicted 87% of 
the decisions correctly.

Hurricane Andrew 
Evacuation Decision 

Model

Gladwin, Christina, Hugh Gladwin, and Walter Gillis Peacock. 2001. “Modeling
Hurricane Evacuation Decisions with Ethnographic Methods”. International Journal 
of Mass Emergencies and Disasters, 19 (2):117-43.



Partial model detail

Risk assessment of 
the storm itself

Attitude toward local/ 
government authorities

Important parameters in 
the decision process



Equally important: are the 
assessments of risk with 
respect to home safety

•Failures to evacuate when 
they should

•Failures when unnecessarily 
evacuating (shadow 

evacuation)
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Window Protection among Florida’s single family 
home-owner households, 2003
Significant improvement, but still along way to go,  particularly if other housing 
(rentals, condominiums, apartments, etc. are consid ered)



Final Elements: Do 
or do not evacuate 
unless . . .Routines

· Indicates cyclical 
decision process.  
People keep re-
evaluating decision as 
more information 
becomes available.

· Also, reflect potential 
dynamics in 
household decision 
processes.

· Forecast uncertainties 
and inconsistencies 
can to push the timing 
of evacuation 
decisions later and 
later, often too late 
given traffic clearance 
times.



Reducing Uncertainty: 
Enhancing Decision Making

· Households decision making is enhanced by consistent 
information and the consistent interpretation of that 
information by 

� Meteorologists/forecasters 
� Mass media
� Recommendations by local officials

· Having basic information regarding risk assessment 
(evacuation zones, surge threats, home risk assessment 
and protection measures, developing hurricane 
evacuation/preparation plan)

· Providing cues for activating preparation/evacuation plans 
and initiating phases of those plans. (evacuation orders, 
preparation timetables, suggested appropriate activities)



Survey Frequencies by Zip-
Code Areas

HRRC/TTI Rita Evacuation Survey
Stratified non-proportional Random Sample
Galveston, Harris, and Brazoria Counties

May 23, 2006 – June 28, 2006
Sample size 1518 (+/- 2.52)





Evacuation Percentages by Area

· Some variations in compliance:
� Excellent Compliance in Galveston and Harris County ’s high risk zones.
� Brazoria compliance may well be as good, once highe r risk zips considered.
� Extent of Shadow or spontaneous evacuation must be interpreted with caution at 

this point because of conflicting messages.



Official State Evacuation Map



City of Houston/Harris County 
Evacuation map



To help “clarify” the 
evacuation zone 

confusion 
(uncertainty), when 

the mandatory 
evacuation order 

was given, the City 
of Houston/Harris 
County issue the 
following news 

release…



So, who 
was or was 

not 
suppose to 
evacuate 

or who did 
or did not 
live in an 

evacuation 
zone? The 
message 
was far 

from clear 
or 

consistent.

These are the zip codes in the news release!



Mon. Tue. Wed. Thurs. Fri..

3pm 3pm

Arrows indicate the 
Mean Household 

Evacuation Decision 
Timing:

Galveston: 55 hrs.
Brazoria: 60 hrs.

HIZ: 62 hrs.
HOZ: 72 hrs.



Arrows indicate the Mean 
Evacuation Timing (trip 

generation time for the first 
or only household group 

evacuating):
Galveston: 65 
Brazoria: 72

HIZ: 74
HOZ: 83

Mon. Tuesday Wednesday
Thursday Friday

3pm 3pm



Uncertainty: 
Effects on State/Local officials

· Local officials can or should be able process more 
sophisticated information about uncertainty (really not 
sure about this in all situations)

· This should be true for Emergency Management 
Coordinators (EMCs), who can be trained in evacuation 
decision making (perhaps less so for political/elected 
decision makers)

· The problem is to determine how EMCs integrate 
uncertain (sometimes non-existent) information about:

� Evacuation times (Evacuation Time Estimates, Clearance times 
for given areas)

� Storm characteristics and behavior (strength/intensity, size, 
forward speed, rain-fall estimates, location)

� Risks of evacuation delay
� Risks in terms of evacuation costs
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Uncertainty: 
Effects on 
local officials
· How do/should local officials reconcile uncertainties in estimated times of 

evacuation and storm onset?
� Earliest likely ETA for storm conditions vs. maximu m likely ETE?
� Most likely ETA for storm conditions vs. maximum li kely ETE?

· How does/should estimated probability of storm arrival and size, and 
associated uncertainties, impact decision timing?

· How does/should estimation of intensity and size, and associated
uncertainties, impact how far inland to call for and evacuation?

· How does/should the estimated cost of evacuation, and associated
uncertainties, affect decision making (excessive cautiousness could be 
expensive)?

Minimum likely 
ETE

Most likely 
ETE

Maximum likely 
ETE

Earliest likely 
ETA

Most likely 
ETA

Latest likely 

ETA



Research Issues Identified by 
HFSEWG…

· Warning Processes
- Nonlinear process involving multiple messages, sources and 

end users

� Messages (structure, format, timing, etc.)
- Examples: precise low probability versus less precise higher probability 

forecasts; watch/warning terminology; lead time analysis; graphics and 
visualization issues; responding to local needs; etc.

� Source of messages (rapid expansion of sources and 
repackaging of NWS forecasts)

- Examples: content and flow issues; utilization of sources by various 
decision makers; authority, trust, and knowledge perceptions; source 
prevalence and utilization; media consolidation for local area 
information; cable/satellite/streaming; message consistency; etc.

� Users (increased diversity of population)
- Examples: cultural  and economic diversity issues; variations in

interpretation; vulnerable and special needs populations; public
education; transit dependent populations; etc.



Research Issues Identified by 
HFSEWG…

· Decision Making
- Multilayered, complex, individuals, groups, organizations

� Emergency management decisions making
� Decision making by businesses and non-EM 

governmental organizations at all levels
� Familial/household decision making 
� Decision constraints 
� Decision support systems
� Integrating temporal dimensions into research
� Risk Perception and role of forecast/warning
� Formal and informal warning networks
� Warning perception rate estimates



Research Issues Identified by 
HFSEWG…

· Behavioral Response
- Evacuation, preparation, mitigation, etc.

� Improved research on household 
decisions

Route selection (official and unofficial); 
Route change/alteration; Vehicles taken

� Evacuation time estimation
- Warning timing, decision timing, 

evacuation timing
� Modeling preparation components 

- Psychological and psycho-social 
preparation 

- Logistical preparation
� Spatial/aggregate evacuation modeling

· Development of Common protocols 
and data depository
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Research Issues Identified by 
HFSEWG…

· Social Impacts and Valuation
� Broaden valuation 

- “Hidden” and broader social costs 
- Distributional aspects of costs and impacts
- Proportional losses

� Refine and expand economic evaluation
- Different aspects and attributes of forecasts 

Wind fields, forward speed, intensity, lead times, etc.
- Different valuation methods

Stated and revealed preference, Bayesian, cost-loss, cost 
minimization

- Different temporal and spatial scales
City, regional; hourly, weekly, decadal, etc.

- Range of stakeholders
EM, industrial, public, vulnerable populations, etc.

· Interdisciplinary approaches


