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Objective

* Inform our colleagues in industry of the
academic research being conducted which
Impacts their profession.

» Establish partnerships with industry as
develop our research.

* Find ways to use what we have learned to
Increase voluntary hazard mitigation.




Research Agenda

* Interdisciplinary in scope.
— Economics |
— Civil Engineerings
— Meteorolog)
— Psychology
— Sociology




Economics:
Austin College
University of Oklahoma

Texas Tech Universi

East Carolina University
Engineering:

Texas Tech University
Meteorology:.

University of Oklahoma




Hurricane Mitigation Research
Tornado Mitigation Research




The theory behind disaster mitigation Is a
simple one: by making an investment of
time, money and planning prior to the




Habitation of threatened areas has
Increased.

Even smaller storms can cause large




Can market forces accomplish effective
mitigation or Is coercive policy the only
option we have?




Discourage or disallow development of
high-risk areas.

Strictly enforced sufficient building codes.




For a market to function, there must be a
demand for the product.

Policy assumptions regarding mitigation




Effectiveness of government mitigation programs
(Oklahoma Saferoom Initiative)




Motivation:

— Incorporate “societal impact” studies into
research of wind related natural disasters.




Examine the value of mitigation from three
perspectives.

-Theoretical




Purpose:
— Theoretical studies attempt to create a




Basic Theory: Dixit (19900 ptimization In
Economic Theory

Result: With full insurance, there i1s no value to
mitigation




Purpose:
— Empirical studies collect data




Location: Galveston, Texas

Hurricanes on Galveston Island:
— Galveston has a long history including two of




Two separate measures of mitigation were
studied.

— Eng. Assessment of the survivabllity of one




Homes with obvious hurricane mitigation features
sell on the market at a premium to homes without

mitigation.
This result iIs iIndependent of hurricane activ




Simmons and Willner (2001Atlantic
Economic Journal

Simmons, Kruse and Smith (2002),




Purpose:

— Lab experiments are new to economics.
Similar to lab experiments in the social




Procedure:

— Study subjects were given a coupon worth
actual money If they survived a lottery.




Market price of mitigation exceeds expected




Simmons and Kruse (2003)roceedings:
11t International Conference on Wind
Engineering




Contrary to previous research, hurricane
mitigation does appear to have value to
residents in high-risk areas.







Examine types of damage suffered by residential
dwellings in Charlotte County

Examine the effect of increased wind pressure on
economic damages




Data for this study was compiled by IBHS
and obtained from county tax assessment
rolls and building permit data




Building permits issued in the 8 months
after Hurricane Charley provides the basis
for damage types




An estimate of the peak winds for each
home Is provided

This estimate Is divided into 5 categories:




Using the homes year of construction a
series of 4 categories were derived to
evaluate the impact of prevailing




Some observations were removed due to a
suspicion of data entry error.

— Example: Roof repair at $1,000 per square foot




We derived average damage values for each
damage category and total damage across 4 views
of the data

— All Homes (53,000)




Average Damages
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All Damaged Homes By Wind Categories
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All Damaged Homes (Adjusted) By Wind

Categories
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Roof Damaged Homes By Wind Categories
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Damaged Homes By Wind Categories
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Average Damages
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Effect of Year Built

* While the effect of higher wind speed on
damage Is obvious, year built does not
appear to have an overwhelming influence.




Average Home Size By Year Built Categories
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All Damaged Homes - Damage Per Square Foot
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Effect of Year Built

* While damage per square foot makes a
better case than simple averages,
particularly for Post 2002 construction,




Percent of Homes Damaged By Year Built
Categories
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We can estimate the effect of better
construction by taking the avg. damage per
square foot of homes built before 1996 for




Using the same method we can estimate
what the reduction in damages would have
been If the best construction practices were




Another useful comparison is to look at the
difference between what estimated damages
would be If all homes had been built to the best
standards vs. all homes built to the worst




It can be argued that the decrease In
damages for newer homes is simply the
result that newer homes are located in area




Al Homes - Wind Speed By Year Built Categories
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Largest Determinant of Damage was Wind Speed

— Damages increase significantly at peak wind speeds In
excess of 140 mph

Year Built Does Have a significant impact




Some possible extensions are to look at more
detailed analysis of damage variables

Example: Roof Aging Study




Average Damage

Average Roof Damage - Newer vs. Older Roofs By
Wind Categories
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Econometric models allow a more
sophisticated method to examine damage
and the interrelationship among variables




The dataset contains information on several
structural elements of each residence

Exterior Walls: 23 different types




Having information on the structural
elements of each home enables us to
construct a damage function




One Possible Regression Equation:

Damage = f (Wind, Year Built Category, Type




Potential results can reveal subtle
relationships among the various
components contained within each structure




Analysis of Market and Policy actions
following 1999 Oklahoma tornadoes.

Analysis of the effect of Doppler Radar on




New homes constructed after May 1999, using
wind resistant technology have been well received
by the market.

Home Creations reports that roughly 50% of t




Some builders in OKC and Tulsa have
begun installing saferooms/multi-purpose
rooms. (Greenway Group)

| : |




University of Oklahoma and Austin College

— Using 2005 MLS data and tornado shelter
Inventory we can estimate the effect of tornado
mitigation on resale price




Oklahoma Saferoom Initiative.
— Initial program was oversubscribed.
— Local programs in Ada and Lawton.




This study examines the effect doppler
radar has had on injuries and fatalities.

Study runs from 1986 — 2002. 18,000




Department of Commerce — NOAA
— National Severe Storms Laboratory




Percentage of tornadoes which received a
warning.

Effect on warning lead time.




Storm Prediction Center National Tornado
Archive (1950-1999)

Radar Operations Center — Radar




Database includes all tornadoes in the U.S.
between 1986 and 2002.

Approximately 18,000 tornadoes.




Doppler — 1 if Doppler radar was installed, O
otherwise.

F-Scale — Dummy Variables for each category In
the Fujita Scale, FO omitted.




Season — 1 for March, April, May, June, O
otherwise.

Day/Evening — Day from 6:00 a.m. to 5:59




Percentage of Mean Lead Time
Tornadoes Warned for in Minutes

F-Scale F-Scale Before After Before




When simple averages are used, casualties
Increase after full implementation of
Doppler Radar.




Simple averages fall to account for
Important variables that could increase or
decrease casualties.




Poisson Model

— Nature of observations is count data with a large
number of zeros for the dependent variable.

— This model is commonly used to estimate mortality




Fatalities/Injuries = f(Doppler, F-Scale,
Density, Income, Moblle, Length,
Length*Density, Season, Day, Evening,




Injuries
— Doppler Radar reduces injuries by 40%.
95% confidence interval: 16% - 57%.

Other Significant Variables




Fatalities

— Doppler Radar reduces fatalities by 45%.
95 % confidence interval: 20% - 63%.

Other Significant Variables




Since 1997, tornado fatalities have averagec
68.1 deaths per year.

Based on our findings, we can infer that




Based on our analysis, which focused on the
effect of Doppler Radar installation, both
fatalities and injuries have been




Funding: Dept. of Commerce — NOAA

— Database expansion beyond 1999 will allow for
analysis of other NWS programs such as the
StormReady program.




Using additional data on False Alarm Rates,
we can estimate the effect Doppler has had




Simmons and Sutter (Forthcominisk Analysis

Simmons and Sutter (Forthcomindy)idwestern
Business and Economic Review

Simmons and Sutter (200%)/eather and




Does regulation work?

— Clearly enhanced building codes provided
better protection from Hurricane Charley.




Do better warnings work?

— Evidence from our Doppler radar study
suggests that improvements in technology does
Indeed save lives and avoids injuries.




Do markets for mitigation work?

— Consumers must perceive a risk before behavior
changes.

Key for consumers will be consistent informat




Consumer interest Is highest in the aftermath of an
event.

Acceptance of mitigation can be extended beyond
the iImmediate event reacti




When consumers see government, industry
and academia working as partners,
Information concerning mitigation becomes




AC Weather Station

Soclal Science Research Lab
— 2004 Florida Hurricanes










