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The following is continuation of a previous bibliography of 35 titles (posted online:
http://www.aoml.noaa.gov/general/lib/libl/nhclib/Bibliography-SocialResponse2.html) that covered
years 1980-2010 and focused primarily on public response to communicating hurricane risk. This
continued bibliography will pick up at year 2010 and continue to 2015.

The scope has been expanded to include communicating hurricane risk to stakeholders such as
business, emergency managers, those who interpret technical information to analyze risk and
forecasters. Storm events include flooding, hurricanes, storm surge and tornadoes.

A few titles, earlier than 2010, were included if the content was relevant and it was not included on the
original bibliography.

The resulting 59 titles include both NOAA and non-NOAA authors and were collected from the
American Meteorological Society journals and Web of Science - Core Collection, databases.

Recommendations to the list are welcomed. Please email NHClibrary@noaa.gov.

2015

1. Zachry, Brian C., William J. Booth, Jamie R. Rhome and Tarah M. Sharon. "A National View
of Storm Surge Risk and Inundation." Weather Climate and Society 7, no. 2 (2015): 109-117.

The National Oceanic and Atmospheric Administration (NOAA), specifically the National Weather
Service's (NWS) National Hurricane Center (NHC), utilizes the hydrodynamic Sea, Lake, and Overland Surges
from Hurricanes (SLOSH) model to simulate storm surge in 27 basins along the U.S East and Gulf Coasts. This
information is provided to federal, state, and local partners to assist in a range of planning processes, risk
assessment studies, and decision making. Based on climatology, tens of thousands of hypothetical hurricanes
are simulated in each basin, and the potential storm surges are calculated. Storm surge composites-
maximum envelopes of water (MEOWs) and maximum of maximums (MOMs)-are created to assess and
visualize storm surge risk under varying conditions. While MEOWs and MOMs provide a local assessment of
storm surge risk, they do not provide a national perspective owing to the 27 discrete grids. National
assessments must therefore merge the grids together, which is a laborious task requiring considerable SLOSH
and hydrodynamic modeling expertise. This paper describes the technique used to create national inundation
maps for category 1-5 hurricanes using the SLOSH MOM product, and it provides a simple quantitative
assessment of the potential societal impacts. Approximately 22 million people along the U.S East and Gulf
Coasts are vulnerable to storm surge. For all hurricane categories, a substantial portion of the coastal
population and housing units are at risk, and many evacuation routes become inundated. Florida is the most
vulnerable state with 40% of its population at risk. These maps and analyses provide a new way to view,
analyze, and communicate national storm surge risk and inundation. Full text: http://dx.doi.org/10.1175/WCAS-
D-14-00049.1

2. Simmons, Kevin M., Paul Kovacs and Gregory A. Kopp. "Tornado Damage Mitigation:
Benefit—-Cost Analysis of Enhanced Building Codes in Oklahoma." Weather, Climate, and Society
7, no. 2 (2015): 169-178.

In April 2014, the city of Moore, Oklahoma, adopted enhanced building codes designed for wind-
resistant construction. This action came after Moore suffered three violent tornadoes in 14 yr. Insured loss
data and a rigorous approach to estimating how much future damage can be mitigated is used to conduct
a benefit cost analysis of the Moore standards applied to the entire state of Oklahoma. The results show
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that the new codes easily pass the benefit cost test for the state of Oklahoma by a factor of 3 to 1.
Additionally, a sensitivity analysis is conducted on each of the five input variables to identify the threshold
where each variable causes the benefit cost test to fail. Variables include the estimate of future losses,
percent of damage that can be reduced, added cost, residential share of overall losses, and the discount
rate. Full text: http://dx.doi.org/10.1175/WCAS-D-14-00032.1

Sherman-Morris, Kathleen, Karla B. Antonelli and Carrick C. Williams. "Measuring the
Effectiveness of the Graphical Communication of Hurricane Storm Surge Threat." Weather
Climate and Society 7, no. 1 (2015): 69-82.

Color is an important variable in the graphical communication of weather information. The effect of
different colors on understanding and perception is not always considered prior to releasing an image to the
public. This study tests the influence of color as well as legend values on the effectiveness of communicating
storm surge potential. In this study, 40 individuals participated in an eye-tracking experiment in which they
responded to eight questions about five different storm scenarios. Color was varied among three palettes
(shades of blue, green to red, and yellow to purple), and legends were varied to display categorical values in
feet (<3, 3-6, etc.) or text descriptions (low, medium, etc.). Questions measured accuracy, perceived risk, and
perceived helpfulness. Overall, accuracy was high and few statistically significant differences were observed
across color/legend combinations. Evidence did suggest that the blue values condition may have been the
most difficult to interpret. Statistical support for this claim includes longer response times and a greater
number of eye fixations on the legend. The feet values condition also led to a greater number of eye fixations
on the legend and letter markers than the category text condition. The green-red condition was the strong
preference among all groups as the color condition that best informs the public about storm surge risk. This
color palette led to slightly higher levels of accuracy and perceived helpfulness, but the differences were not
significant. Full text: http://dx.doi.org/10.1175/WCAS-D-13-00073.1

Hoss, Frauke and Paul Fischbeck. "Increasing the Value of Uncertain Weather and River
Forecasts for Emergency Managers." Bulletin of the American Meteorological Society, (2015).

Capsule Uncertainty significantly impacts the use of hydrometeorological forecasts in emergency
management. Adding uncertainty information to those forecasts will not result in better disaster responses
without additional measures. Full text: http://dx.doi.org/10.1175/BAMS-D-13-00275.1

Mason, Jonathan B. and Jason C. Senkbeil. "A Tornado Watch Scale to Improve Public
Response." Weather, Climate, and Society 7, no. 2 (2015): 146-158.

A tornado refuge rubric was revised into a six-level, hierarchical Tornado Watch Scale (TWS) from level 0
to level 5 based on the likelihood of high or low-impact tornadic events. Levels correspond to an estimate of
the maximum potential tornado intensity for a given day and include refuge/shelter categories of adequate,
questionable, or inadequate which encompass a range of refuge/shelter locations taken from the Enhanced
Fujita scale. Ratings are based on a conservative estimate of damage indicators in high winds and the safety
of a person taking refuge inside buildings of varying structural design. Audio recordings similar to those used
in current NOAA weather radio communications were developed for each TWS intensity level Recordings
representing an existing tornado watch, existing particularly dangerous situation (PDS) tornado watch, and
three proposed levels from the TWS were then used in interviews with Alabama residents to determine how
changes to the information contained in the watch statements would affect each participant’s tornado safety
actions and risk perception. Participants were also questioned about their knowledge and past experience
with tornado hazards and their preference between the existing NWS tornado watches and the TWS. Results
indicate a strong preference for the TWS when compared to existing products. The TWS was favored for
providing additional information, containing descriptions of expected severity, and being easy to understand.
The TWS also elicits more adequate safety decisions and more appropriate risk perception when compared to
existing products, and these increases in safety were statistically significant. Full text:
http://dx.doi.org/10.1175/WCAS-D-14-00035.1
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6. Fischhoff, Baruch and Alex L. Davis. "Communicating Scientific Uncertainty." Proceedings of

the National Academy of Sciences of the United States of America 111, (2014): 13664-13671.
All science has uncertainty. Unless that uncertainty is communicated effectively, decision makers may put

too much or too little faith in it. The information that needs to be communicated depends on the decisions
that people face. Are they (i) looking for a signal (e.g., whether to evacuate before a hurricane), (ii) choosing
among fixed options (e.g., which medical treatment is best), or (iii) learning to create options (e.g., how to
regulate nanotechnology)? We examine these three classes of decisions in terms of how to characterize,
assess, and convey the uncertainties relevant to each. We then offer a protocol for summarizing the many
possible sources of uncertainty in standard terms, designed to impose a minimal burden on scientists, while
gradually educating those whose decisions depend on their work. Its goals are better decisions, better science,
and better support for science. Full text: http://www.pnas.org/content/111/Supplement 4/13664.full

7. Hennon, Christopher C., Kenneth R. Knapp, Carl J. Schreck, Scott E. Stevens, James P.
Kossin, Peter W. Thorne, Paula A. Hennon, Michael C. Kruk, Jared Rennie, Jean-Maurice
Gadéa, Maximilian Striegl and lan Carley. "Cyclone Center: Can Citizen Scientists Improve
Tropical Cyclone Intensity Records?" Bulletin of the American Meteorological Society 96, no. 4
(2014): 591-607.

The global tropical cyclone (TC) intensity record, even in modern times, is uncertain because the vast
majority of storms are only observed remotely. Forecasters determine the maximum wind speed using a
patchwork of sporadic observations and remotely sensed data. A popular tool that aids forecasters is the
Dvorak technique procedural system that estimates the maximum wind based on cloud features in IR and/or
visible satellite imagery. Inherently, the application of the Dvorak procedure is open to subjectivity.
Heterogeneities are also introduced into the historical record with the evolution of operational procedures,
personnel, and observing platforms. These uncertainties impede our ability to identify the relationship
between tropical cyclone intensities and, for example, recent climate change. A global reanalysis of TC
intensity using experts is difficult because of the large number of storms. We will show that it is possible to
effectively reanalyze the global record using crowdsourcing. Through modifying the Dvorak technique into a
series of simple questions that amateurs (citizen scientists) can answer on a website, we are working toward
developing a new TC dataset that resolves intensity discrepancies in several recent TCs. Preliminary results
suggest that the performance of human classifiers in some cases exceeds that of an automated Dvorak
technique applied to the same data for times when the storm is transitioning into a hurricane. Full text
http://dx.doi.org/10.1175/BAMS-D-13-00152.1

8. Lin, Chih-Chun, Laura K. Siebeneck, Michael K. Lindell, Carla S. Prater, Hao-Che Wu and
Shih-Kai Huang. "Evacuees' Information Sources and Reentry Decision Making in the Aftermath
of Hurricane Ike." Natural Hazards 70, no. 1 (2014): 865-882.

In the aftermath of a hurricane, local emergency managers need to communicate reentry plans to
households that might be scattered over multiple counties or states. To better understand evacuees'
households' reliance on different information sources at the time they decided to return home, this study
collected data on reentry after Hurricane lke. The results from a survey of 340 evacuating households
indicated that there was low compliance with official reentry plans and that none of the information
sources produced greater compliance with official reentry plans. Nonetheless, there were significant
changes in the utilization of different sources of emergency information over the course of an evacuation
but local news media remained the most common sources throughout the event. There also were
significant differences in the relative importance of different sources of reentry information, with people
relying most on information from peers. In summary, local authorities need to identify more effective ways
to communicate with evacuees that have relocated to distant communities and to motivate them to
comply with official reentry plans.

9. Meyer, Robert J., Jay Baker, Kenneth Broad, Jeff Czajkowski and Ben Orlove. "The
Dynamics of Hurricane Risk Perception: Real-Time Evidence from the 2012 Atlantic Hurricane
Season." Bulletin of the American Meteorological Society 95, no. 9 (2014): 1389-1404.
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11.
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Findings are reported from two field studies that measured the evolution of coastal resident’s risk
perceptions and preparation plans as two hurricanes Isaac and Sandy were approaching the U.S. coast during
the 2012 hurricane season. The data suggest that residents threatened by such storms had a poor
understanding of the threat posed by the storms; they overestimated the likelihood that their homes would be
subject to hurricane-force wind conditions but underestimated the potential damage that such winds could
cause, and they misconstrued the greatest threat as coming from wind rather than water. These
misperceptions translated into preparation actions that were not well commensurate with the nature and
scale of the threat that they faced, with residents being well prepared for a modest wind event of short
duration but not for a significant wind-and-water catastrophe. Possible causes of the biases and policy
implications for improving hurricane warning communication are discussed. Full text
http://dx.doi.org/10.1175/BAMS-D-12-00218.1

Morrow, Betty H., Jeffrey K. Lazo, Jamie Rhome and Jesse Feyen. "Improving Storm Surge
Risk Communication: Stakeholder Perspectives." Bulletin of the American Meteorological Society
96, no. 1 (2014): 35-48.

Storm surge associated with tropical and extratropical cyclones has a long history of causing death and
destruction along our coastlines. With more than 123 million people living in coastal shoreline areas and
much of the densely populated Atlantic and Gulf coastal areas less than 10 ft (3 m) above mean sea level, the
threat has never been greater. In this article, we summarize and integrate the most intensive series of studies
completed to date on communication of storm surge risk. These were primarily geographically focused
stakeholder surveys for evaluating the storm surge communication perceptions and preferences of forecasters,
broadcast meteorologists, public officials, and members of the public each a primary user group for storm
surge forecasts. According to findings from seven surveys, each group strongly supports the National Weather
Service (NWS) issuing watches and warnings for storm surge, whether associated with tropical cyclones (TC)
or extratropical (ET) cyclones. We discuss results on public understanding of storm surge vulnerability,
respondents’ preferences for separate storm surge information products, and initial assessments of potential
storm surge warning text and graphics. Findings from the research reported here are being used to support
relevant NWS decisions, including a storm surge watch and warning product that has been approved for use
on an experimental basis in 2015 and the National Hurricane Center (NHC) issuance of local surge
inundations maps on an experimental basis in 2014. Full text http://dx.doi.org/10.1175/BAMS-D-13-00197.1

Pagano, Thomas C., Andrew W. Wood, Maria-Helena Ramos, Hannah L. Cloke, Florian
Pappenberger, Martyn P. Clark, Michael Cranston, Dmitri Kavetski, Thibault Mathevet,
Soroosh Sorooshian and Jan S. Verkade. "Challenges of Operational River Forecasting."
Journal of Hydrometeorology 15, no. 4 (2014): 1692-1707.

Skillful and timely streamflow forecasts are critically important to water managers and emergency
protection services. To provide these forecasts, hydrologists must predict the behavior of complex coupled
human natural systems using incomplete and uncertain information and imperfect models. Moreover,
operational predictions often integrate anecdotal information and unmodeled factors. Forecasting agencies
face four key challenges: 1) making the most of available data, 2) making accurate predictions using models,
3) turning hydrometeorological forecasts into effective warnings, and 4) administering an operational service.
Each challenge presents a variety of research opportunities, including the development of automated quality-
control algorithms for the myriad of data used in operational streamflow forecasts, data assimilation, and
ensemble forecasting techniques that allow for forecaster input, methods for using human-generated weather
forecasts quantitatively, and quantification of human interference in the hydrologic cycle. Furthermore, much
can be done to improve the communication of probabilistic forecasts and to design a forecasting paradigm
that effectively combines increasingly sophisticated forecasting technology with subjective forecaster
expertise. These areas are described in detail to share a real-world perspective and focus for ongoing research
endeavors. Full text: http://dx.doi.org/10.1175/JHM-D-13-0188.1

Quiring, Steven M., Andrea B. Schumacher and Seth D. Guikema. "Incorporating Hurricane
Forecast Uncertainty into a Decision-Support Application for Power Outage Modeling." Bulletin of
the American Meteorological Society 95, no. 1 (2014): 47-58.
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13. Rappaport, Edward N. "Fatalities in the United States from Atlantic Tropical Cyclones: New
Data and Interpretation.” Bulletin of the American Meteorological Society 95, no. 3 (2014): 341-
346. No abstract. Full text http://journals.ametsoc.org/doi/full/10.1175/BAMS-D-12-00074.1

14. Ripberger, Joseph T., Carol L. Silva, Hank C. Jenkins-Smith and Mark James. "The
Influence of Consequence-Based Messages on Public Responses to Tornado Warnings."
Bulletin of the American Meteorological Society 96, no. 4 (2014): 577-590.

The Central Region Headquarters of the National Weather Service (NWS) recently launched an
experimental product that supplements traditional tornado and severe thunderstorm warning products with
information about the potential impact of warned storms. As yet, however, we know relatively little about the
influence of consequence-based messages on warning responsiveness. To address this gap, we fielded two
surveys of U.S. residents that live in tornado-prone regions of the country. Both surveys contained an
experiment wherein participants were randomly assigned a consequence-based tornado warning message
and asked to indicate how they would respond if they were to receive such a warning. Respondents that were
assigned to higher-impact categories were more likely choose protective action than respondents assigned to
lower-impact categories. There was, however, a threshold beyond which escalating the projected
consequences of the storm no longer increased the probability of protective action. To account for this, we
show that the relationship between consequence-based messages and protective action depends on the type
of action being considered. At lower levels of projected impact, increasing the expected consequences of the
storm simultaneously increased the probability that respondents selected a shelter in place or leave residence
option. At higher levels of projected impact, this relationship changed increasing the projected consequences
of the storm decreased the probability that respondents would shelter in place and increased the probability
that they would leave their residence for what they perceived to be a safer location. In some severe storm
situations, this behavior may increase rather than decrease the risks. Full text http://dx.doi.org/10.1175/BAMS-
D-13-00213.1

15. Siebeneck, Laura K. and Thomas J. Cova. "Risk Communication after Disaster: Return Entry

Following the 2008 Cedar River Flood." Natural Hazards Review 15, no. 2 (2014): 158-166.
Communicating risk to evacuated populations is challenging for emergency officials during the return-

entry phase. Although decades of research focused on understanding relationships between risk
communication and evacuation behavior, very little has been done to understand risk communication and
return-entry behavior. This research examines risk communication during the return-entry phase following
the 2008 Cedar Rapids, lowa, flood. The results of this study indicate the following: (1) household reliance
on information sources during the evacuation and return-entry phases is highly correlated; (2) as reliance
on local authorities, local news media, and the Internet increases, the likelihood of returning after the
official return date also increases; (3) evacuation destination characteristics are related to the likelihood of
receiving the return-entry message; and (4) household demographic characteristics are related to the
reliance on information sources during the return phase. This study aims to advance knowledge about risk
communication during the return phase that can aid emergency managers in developing more effective
strategies for communicating return-entry plans to evacuated households.

16. Sivle, Anders D., Stein Dankert Kolstg, Pal J. Kirkeby Hansen and Jarn Kristiansen. "How
Do Laypeople Evaluate the Degree of Certainty in a Weather Report? A Case Study of the Use
of the Web Service Yr.No." Weather, Climate, and Society 6, no. 3 (2014): 399-412.

Many people depend on and use weather forecasts to plan their schedules. In so doing, ordinary people
with no expertise in meteorology are frequently called upon to interpret uncertainty with respect to weather
forecasts. With this in mind, this study addresses two main questions: 1) How do laypeople interpret online
weather reports with respect to their degree of certainty and how is previous knowledge drawn upon in this
interpretation and 2) How do laypeople integrate information in weather reports to determine their degree of
certainty? This qualitative study is based on semistructured interviews with 21 Norwegians. The results show
the following: (a) only a portion of uncertainty information was used, (b) symbols were sometimes ascribed
different meanings than intended, and (c) interpretations were affected by local experiences with wind
direction and forecast quality. The informants’ prior knowledge was found to prevail in the event of a conflict
with forecast information, and an expected range of uncertainty was often inferred into single-valued
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17.

18.

19.

forecasts. Additionally, (d) interpretations were affected by the integration of information used to predict the
time and location of precipitation. Informants typically interpreted the degree of certainty differently (more or
less uncertain) than was intended. Clearer presentation of uncertainty information, a clear intent of all
nuances in information, a thorough use of multimodal information, and consideration of users’ needs can
help improve communication of forecast uncertainty. The diversity of user approaches makes forecast
uncertainty more difficult to communicate and provides possible explanations for why communicating
uncertainty is challenging. Full text http://dx.doi.org/10.1175/WCAS-D-12-00054.1

Wei, Hung-Lung, Michael K. Lindell and Carla S. Prater. "Certain Death” from Storm Surge:
A Comparative Study of Household Responses to Warnings About Hurricanes Rita and lke."
Weather, Climate, and Society 6, no. 4 (2014): 425-433.

This study examines the effect of an unusual certain death warning message on Galveston, Harris, and
Jefferson County, Texas, residents’ expectations of storm surge damage and evacuation decisions during
Hurricane Ike. The effect of this message was tested by comparing questionnaire data collected after
Hurricane Ike to similar data collected 3 year earlier after Hurricane Rita. If the certain death message had an
effect, one would expect nonsignificant differences in perceptions of the two storms surge threats because the
category 2 storm (lke) had a surge that was more characteristic of a category 5 storm (Rita). However, the
ratings of the storm surge threat for lke were significantly lower than those for Rita in Galveston County the
point of landfall. Moreover, evacuation rates for lke were consistently lower than those for Rita in all three
counties, and there were no statistically significant differences between storms in the correlations of expected
storm surge damage with evacuation decisions. In summary, these data fail to show evidence that the
dramatic certain death warning increased expectations of surge threat and evacuation decisions. These
findings underscore the need for those disseminating weather warnings to better understand how hurricane
warnings flow from an initial source through intermediate links to the ultimate receivers as well as how these

ultimate receivers receive, heed, interpret, and decide how to act upon those warnings. Full text
http://dx.doi.org/10.1175/WCAS-D-13-00074.1

Wilks, Daniel S. and Kenneth A. Horowitz. "A Novel Financial Market for Mitigating Hurricane
Risk. Part I: Market Structure and Model Results." Weather, Climate, and Society 6, no. 3 (2014):
307-317.

A novel financial market for hedging the effects of landfalling hurricanes is described and illustrated. The
structure of the market is one sided and parimutuel, so that participants buy contracts pertaining to
hurricane landfall locations from an exchange rather than from other market participants, and settlements
for contracts associated with the landfall location are funded by purchases in all other outcomes. Contract
prices are updated automatically and objectively using a recently developed adaptive control algorithm
that responds to inferred aggregate probability assessments of the market participants. The market is
intended to supplement insurance by providing a mechanism to shift risk for costs not covered under
existing windstorm insurance. Operation of the market mechanism is illustrated in an idealized setting and
in a spatially explicit historical simulation for Hurricane Charley (2004). A companion paper in this issue
describes empirical validation of this market mechanism in an experimental market setting. Full text
http://dx.doi.org/10.1175/WCAS-D-13-00032.1

Wu, Hao-Che, Michael K. Lindell, Carla S. Prater and Charles D. Samuelson. "Effects of
Track and Threat Information on Judgments of Hurricane Strike Probability." Risk Analysis 34,
no. 6 (2014): 1025-1039.

Although evacuation is one of the best strategies for protecting citizens from hurricane threat, the ways that local
elected officials use hurricane data in deciding whether to issue hurricane evacuation orders is not well understood. To
begin to address this problem, we examined the effects of hurricane track and intensity information in a laboratory
setting where participants judged the probability that hypothetical hurricanes with a constant bearing (i.e., straight line
forecast track) would make landfall in each of eight 45 degree sectors around the Gulf of Mexico. The results from 162
participants in a student sample showed that the judged strike probability distributions over the eight sectors within
each scenario were, unsurprisingly, unimodal and centered on the sector toward which the forecast track pointed.
More significantly, although strike probability judgments for the sector in the direction of the forecast track were
generally higher than the corresponding judgments for the other sectors, the latter were not zero. Most significantly,
there were no appreciable differences in the patterns of strike probability judgments for hurricane tracks represented
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20.

21.

22.

by a forecast track only, an uncertainty cone only, or forecast track with an uncertainty cone-a result consistent with a
recent survey of coastal residents threatened by Hurricane Charley. The study results suggest that people are able to
correctly process basic information about hurricane tracks but they do make some errors. More research is needed to
understand the sources of these errors and to identify better methods of displaying uncertainty about hurricane
parameters.

Anderson, Ashley A., Teresa A. Myers, Edward W. Maibach, Heidi Cullen, Jim Gandy, Joe
Witte, Neil Stenhouse and Anthony Leiserowitz. "If They Like You, They Learn from You:
How a Brief Weathercaster-Delivered Climate Education Segment Is Moderated by Viewer
Evaluations of the Weathercaster." Weather, Climate, and Society 5, no. 4 (2013): 367-377.

Local television (TV) weathercasters are a potentially promising source of climate education, in that
weather is the primary reason viewers watch local TV news, large segments of the public trust TV
weathercasters as a source of information about global warming, and extreme weather events are
increasingly common (Leiserowitz et al.; U.S. Global Change Research Program). In an online experiment
conducted in two South Carolina cities (Greenville, n = 394; Columbia, n = 352) during and immediately
after a summer heat wave, the effects on global warming risk perceptions were examined following
exposure to a TV weathercast in which a weathercaster explained the heat wave as a local manifestation of
global warming versus exposure to a 72-h forecast of extreme heat. No main effect of the global warming
video on learning was found. However, a significant interaction effect was found: subjects who evaluated
the TV weathercaster more positively were positively influenced by the global warming video, and viewers
who evaluated the weathercaster less positively were negatively influenced by the video. This effect was
strongest among politically conservative viewers. These results suggest that weathercaster-delivered
climate change education can have positive, albeit nuanced, effects on TV-viewing audiences. Full text
http://dx.doi.org/10.1175/WCAS-D-12-00051.1

Ash, Kevin D., Ronald L. Schumann and Gregg C. Bowser. "Tornado Warning Trade-Offs:
Evaluating Choices for Visually Communicating Risk." Weather, Climate, and Society 6, no. 1
(2013): 104-118.

Recent improvements in weather observation and monitoring have increased the precision of tornado
warnings. The National Weather Service currently issues storm-based tornado warnings, and even more
geographically specific warnings that include probability information are under development. At the same
time, the widespread proliferation of smartphone and mobile computing technology supports the rapid
dissemination of graphical weather warning information. Some broadcasters and private companies have
already begun using probabilistic-style tornado warning graphics. However, the development of these new
types of warnings has occurred with limited research on how users interpret probabilistic visualizations.
This study begins filling this void by examining responses to color scheme and relative position using
probabilistic tornado warning designs. A survey of university students is used to measure the level of
perceived fear and likelihood of protective action for a series of hypothetical warning scenarios. Central
research questions investigate 1) differences in responses across warning designs, 2) clustering of extreme
responses in each design, 3) trends in responses with respect to probability levels, 4) differences in
responses inside versus outside the warnings, and 5) differences in responses near the edges of the
warning designs. Results suggest a variety of trade-offs in viewer responses to tornado warnings based on
visual design choices. These findings underscore the need for more comprehensive research on
visualizations in weather hazard communication that can aid meteorologists in effectively warning the
public and spur appropriate tornado protection behaviors in a timely manner. Full text
http://dx.doi.org/10.1175/WCAS-D-13-00021.1

Brotzge, J. and W. Donner. "The Tornado Warning Process: A Review of Current Research,
Challenges, and Opportunities.” Bulletin of the American Meteorological Society 94, no. 11
(2013): 1715-1733.

With the unusually violent tornado season of 2011, there has been a renewed national interest, through such
programs as NOAA's Weather Ready Nation initiative, to reevaluate and improve our tornado warning process. This
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literature review provides an interdisciplinary, end-to-end examination of the tornado warning process. Following the
steps outlined by the Integrated Warning System, current research in tornado prediction and detection, the warning
decision process, warning dissemination, and public response are reviewed, and some of the major challenges for
improving each stage are highlighted. The progress and challenges in multi-day to short-term tornado prediction are
discussed, followed by an examination of tornado detection, focused primarily upon the contributions made by
weather radar and storm spotters. Next is a review of the warning decision process and the challenges associated with
dissemination of the warning, followed by a discussion of the complexities associated with understanding public
response. Finally, several research opportunities are considered, with emphases on understanding acceptable risk,
greater community and personal preparation, and personalization of the hazard risk. Full text
http://dx.doi.org/10.1175/BAMS-D-12-00147.1

Czajkowski, Jeffrey and James Done. "As the Wind Blows? Understanding Hurricane
Damages at the Local Level through a Case Study Analysis." Weather, Climate, and Society 6,
no. 2 (2013): 202-217.

An understanding of the potential drivers of local-scale hurricane losses is developed through a case study analysis.
Two recent category-3 U.S. landfalling hurricanes (Ivan in 2004 and Dennis in 2005) are analyzed that, although similar
in terms of maximum wind speed at their proximate coastal landfall locations, caused vastly different loss amounts. In
contrast to existing studies that assess loss mostly at the relatively aggregate level, detailed local factors related to
hazard, exposure, and vulnerability are identified. State-level raw wind insured loss data split by personal, commercial,
and auto business lines are downscaled to the census tract level using the wind field. At this scale, losses are found to
extend far inland and across business lines. Storm size is found to play an important role in explaining the different loss
amounts by controlling not only the size of the impacted area but also the duration of damaging winds and the
likelihood of large changes in wind direction. An empirical analysis of census tract losses provides further evidence for
the importance of wind duration and wind directional change in addition to wind speed. The importance of exposure
values however is more sensitive to assumptions in how loss data are downscaled. Appropriate consideration of these
local drivers of hurricane loss may improve historical loss assessments and may also act upscale to impact future
projections of hurricane losses under climate and socioeconomic change. Full text http://dx.doi.org/10.1175/WCAS-D-
13-00024.1

de Elia, Ramon. "Specificities of Climate Modeling Research and the Challenges in
Communicating to Users." Bulletin of the American Meteorological Society 95, no. 7 (2013):
1003-1010.

Scientists engaged in climate modeling activities have become accustomed to the specificities of their
field and hence less conscious of aspects that may be perplexing to outsiders. This is a natural
consequence of the widespread compartmentalization of sciences, but the case of climate sciences is
somewhat particular: a large part of the science is carried out downstream from model simulations,
situating this community in a particular place of responsibility to overcome communicational difficulties.
This essay attempts to sketch some characteristics and practices proper to climate modeling that are both
particularly thorny to convey and of relevance for most users (here understood to be professionals with a
solid general scientific background, as in the case of those involved in impact and adaptation studies).
Issues difficult to communicate are of many kinds, but those about which even climate modelers may feel
baffled are particularly troublesome. It is argued here that in a community heavily invested on mutual trust,
not only users but also the entire climate modeling community may benefit from increased scrutiny of its
foundations. Also discussed are examples of possible research avenues that may help to strengthen climate
modeling foundations and credentials, and hence increase our capacity to deliver more intelligible and
trustworthy climate information to sophisticated users. Full text http://dx.doi.org/10.1175/BAMS-D-13-00004.1

Dietrich, J. C., C. N. Dawson, J. M. Proft, M. T. Howard, G. Wells, J. G. Fleming, R. A.
Luettich, Jr., J. J. Westerink, Z. Cobell, M. Vitse, H. Lander, B. O. Blanton, C. M. Szpilka
and J. H. Atkinson. “Real-Time Forecasting and Visualization of Hurricane Waves and Storm
Surge Using Swan Plus Adcirc and Figuregen.” Vol. 156 Computational Challenges in the
Geosciences, Edited by C. Dawson and M. Gerritsen, 2013.

Storm surge due to hurricanes and tropical storms can result in significant loss of life, property damage, and long-
term damage to coastal ecosystems and landscapes. Computer modeling of storm surge is useful for two primary
purposes: forecasting of storm impacts for response planning, particularly the evacuation of vulnerable coastal
populations; and hindcasting of storms for determining risk, development of mitigation strategies, coastal restoration,
and sustainability. Model results must be communicated quickly and effectively, to provide context about the
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magnitudes and locations of the maximum waves and surges in time for meaningful actions to be taken in the impact
region before a storm strikes. In this paper, we present an overview of the SWAN+ADCIRC modeling system for coastal
waves and circulation. We also describe FigureGen, a graphics program adapted to visualize hurricane waves and storm
surge as computed by these models. The system was applied recently to forecast Hurricane Isaac (2012) as it made
landfall in southern Louisiana. Model results are shown to be an accurate warning of the impacts of waves and
circulation along the northern Gulf coastline, especially when communicated to emergency managers as geo-
referenced images.

Finucane, Melissa L., Rachel Miller, L. Kati Corlew, Victoria W. Keener, Maxine Burkett and
Zena Grecni. "Understanding the Climate-Sensitive Decisions and Information Needs of
Freshwater Resource Managers in Hawaii." Weather, Climate, and Society 5, no. 4 (2013): 293-
308.

Understanding how climate science can be useful in decisions about the management of freshwater resources
requires knowledge of decision makers, their climate-sensitive decisions, and the context in which the decisions are
being made. A mixed-methods study found that people managing freshwater resources in Hawaii are highly educated
and experienced in diverse professions, they perceive climate change as posing a worrisome risk, and they would like
to be better informed about how to adapt to climate change. Decision makers with higher climate literacy seem to be
more comfortable dealing with uncertain information. Those with lower climate literacy seem to be more trusting of
climate information from familiar sources. Freshwater managers in Hawaii make a wide range of climate-sensitive
decisions. These decisions can be characterized on several key dimensions including purpose (optimization and
evaluation), time horizon (short term and long term), level of information uncertainty (known, uncertain, deeply
uncertain, and completely unknown), and information type (quantitative and qualitative). The climate information most
relevant to decision makers includes vulnerability assessments incorporating long-term projections about temperature,
rainfall distribution, storms, sea level rise, and streamflow changes at an island or statewide scale. The main barriers to
using available climate information include insufficient staff time to locate the information and the lack of a clear legal
mandate to use the information. Overall, the results suggest that an integrated and systematic approach is needed to
determine where and when uncertain climate information is useful and how a larger set of organizational and
individual variables affect decision making. Full text http://dx.doi.org/10.1175/WCAS-D-12-00039.1

Hopkins, Debbie. "Learning About Climate: An Exploration of the Socialization of Climate
Change." Weather, Climate, and Society 5, no. 4 (2013): 381-393.

While the term climate change is highly recognized by the nonscientific general public, understandings
of its manifestations are varied, contrasting, and complex. It is argued that this is because climate change
has become simultaneously a physical and a social phenomenon. Thus, climate change is becoming
socialized through nonscientific interpretation. Research has considered the roles of independent sources
of information used to inform these communities, ranging from media sources to personal experiences.
However, little consideration has been made of the interplay between information sources and how these
sources are perceived by nonscientific communities in terms of trust. This paper presents a qualitative
study of 52 ski industry stakeholders in Queenstown, New Zealand. It explores the sources of information
used by these communities to construct understandings about climate change, their perceptions of these
sources, the dominant interpretive factors, and the interactions between the information sources. It finds
that personal experiences of weather are used to interpret other sources of information and are drawn
upon to corroborate and reject the existence of climate change and its relevance for their locality. This
paper concludes that locally relevant information on climate change is required to ensure that it is
applicable to nonscientific realities and lived experiences. Full text http://dx.doi.org/10.1175/WCAS-D-12-
00055.1

Lackstrom, Kirsten, Nathan P. Kettle, Benjamin Haywood and Kirstin Dow. "Climate-
Sensitive Decisions and Time Frames: A Cross-Sectoral Analysis of Information Pathways in the
Carolinas." Weather, Climate, and Society 6, no. 2 (2013): 238-252.

This paper analyzes the information dissemination pathways that support climate-sensitive decisions in
North and South Carolina. The study draws from over 100 online questionnaires and follow-up interviews
with leaders in the forestry, natural resources management, planning and preparedness, tourism and
recreation, and water supply management sectors. Participants represented subregions within each state,
different types of organizations, and organizations working at different geographic scales. The cross-sector
comparison demonstrates diverse information uses across multiple time horizons and a wide range of


http://dx.doi.org/10.1175/WCAS-D-12-00055.1
http://dx.doi.org/10.1175/WCAS-D-12-00055.1

29.

30.

sector-specific needs and factors that influence how and where decision makers obtain climate
information. It builds upon previous research regarding climate decision making by providing a
comprehensive view of the patterns of information exchange within a given region. Although all sectors
draw from a common pool of federal agencies for historical and current climate data, participants consider
sector-specific and local sources to be their key climate information providers. Information obtained
through these sources is more likely to be trusted, accessible, and relevant for decision making.
Furthermore, information sharing is largely facilitated via subregional networks, and accessing relationships
with colleagues and local agency personnel is a critical component of this process. This study provides a
more nuanced understanding of how climate information use varies across sectors and time frames and
the decentralized nature of existing networks. These findings have important implications for future efforts
to provide climate decision support to state- and local-level decision makers and highlight the need for
networks and processes that meet diverse regional and sector concerns and contexts. Full text
http://dx.doi.org/10.1175/WCAS-D-13-00030.1

Mase, Amber Saylor and Linda Stalker Prokopy. "Unrealized Potential: A Review of
Perceptions and Use of Weather and Climate Information in Agricultural Decision Making."
Weather, Climate, and Society 6, no. 1 (2013): 47-61.

This article reviews research on agricultural decision makers’ use and perceptions of weather and
climate information and decision support tools (DSTs) conducted in the United States, Australia, and
Canada over the past 30 years. Forty seven relevant articles, with locations as diverse as Australian
rangelands and the southeastern United States, ranging in focus from corn to cattle, were identified. NVivo
9 software was used to code research methods, type of climate information explored, barriers to broader
use of weather information, common themes, and conclusions from each article. Themes in this literature
include the role of trusted agricultural advisors in the use of weather information, farmers' management of
weather risks, and potential agricultural adaptations that could increase resilience to weather and climate
variability. While use of weather and climate information and DSTs for agriculture has increased in
developed countries, these resources are still underutilized. Reasons for low use and reduced usefulness
highlighted in this literature are perceptions of low forecast accuracy; forecasts presented out of context,
reducing farmers’ ability to apply them; short forecast lead times; inflexible management and operations
that limit the adaptability of a farm; and greater concern with nonweather risks (such as regulation or
market fluctuation). The author's main recommendation from reviewing this literature is that
interdisciplinary and participatory processes involving farmers and advisors have the potential to improve
use of weather and climate DSTs. The authors highlight important gaps revealed by this review, and
suggest ways to improve future research on these topics. http://dx.doi.org/10.1175/WCAS-D-12-00062.1

Quiring, Steven M., Andrea B. Schumacher and Seth D. Guikema. "Incorporating Hurricane
Forecast Uncertainty into a Decision-Support Application for Power Outage Modeling." Bulletin of
the American Meteorological Society 95, no. 1 (2013): 47-58.

A variety of decision-support systems, such as those employed by energy and utility companies, use the
National Hurricane Center (NHC) forecasts of track and intensity to inform operational decision making as
a hurricane approaches. Track and intensity forecast errors, especially just prior to landfall, can substantially
impact the accuracy of these decision-support systems. This study quantifies how forecast errors can
influence the results of a power outage model, highlighting the importance of considering uncertainty
when using hurricane forecasts in decision-support applications. An ensemble of 1,000 forecast realizations
is generated using the Monte Carlo wind speed probability model for Hurricanes Dennis, Ivan, and Katrina.
The power outage model was run for each forecast realization to predict the spatial distribution of power
outages. Based on observed power outage data from a Gulf Coast utility company, the authors found that
in all three cases the ensemble average was a better predictor of power outages than predictions made
using the official NHC forecast. The primary advantage of using an ensemble approach is that it provides a
means to communicate uncertainty to decision makers. For example, the probability of a given number of
outages and the potential range of power outages can be determined. Quantifying the uncertainty
associated with the NHC official track and intensity forecasts can improve the real-time decisions made by
governmental, public, and private stakeholders. Full text http://dx.doi.org/10.1175/BAMS-D-12-00012.1
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31. Silver, Amber and Jean Andrey. "The Influence of Previous Disaster Experience and
Sociodemographics on Protective Behaviors During Two Successive Tornado Events." Weather,
Climate, and Society 6, no. 1 (2013): 91-103.

The role of previous disaster experience as a motivating factor for protective action during high-risk
events is still a matter of considerable discussion and inconsistent findings in the hazards literature. In this
paper, two events that occurred in August 2011 in Goderich, Ontario, Canada, are examined: an F3 tornado
that impacted the community on 21 August 2011 and a tornado warning that was posted for the region 3
days later on 24 August 2011. This case study provided the opportunity to examine the roles of previous
disaster experience and socio-demographics on the decision-making process during two successive
potentially tornadic events. The results of this research are based on close-ended questionnaires
completed by individuals who experienced both storms or who experienced only the subsequent storm on
24 August 2011 (n = 177). Physical cues were found to be the primary motivator during the 21 August
2011 tornado, while the tornado warning was the primary motivator during the subsequent storm.
Additionally, there was an increase in the percentage of individuals who took protective action on 24
August 2011 regardless of the respondent’s presence or absence during the 21 August 2011 tornado.
Finally, none of the tested sociodemographic variables was found to be statistically significant for the 21
August 2011 tornado, while only gender (female) was found to be positively correlated with protective
behaviors on 24 August 2011. These findings suggest that previous disaster experience (either direct or

indirect) and socio-demographics intersect in a variety of complex ways. Full text
http://dx.doi.org/10.1175/WCAS-D-13-00026.1

32. Simms, Jason L., Margarethe Kusenbach and Graham A. Tobin. "Equally Unprepared:
Assessing the Hurricane Vulnerability of Undergraduate Students." Weather, Climate, and
Society 5, no. 3 (2013): 233-243.

Students have been described as being both particularly vulnerable to natural disasters and highly
resilient in recovery. In addition, they often have been treated as a distinct, homogeneous group sharing
similar characteristics. This research tests these ideas through an examination of hurricane-related
perceptions and preparations of students in a hurricane-prone area. A survey of over 500 undergraduate
students (15% on-campus residents, 85% off campus) was conducted at the University of South Florida, a
large, metropolitan-based university located in Tampa Bay, Florida, near the Gulf Coast. Following Mann
Whitney and Kruskal Wallis tests, results showed that students were ill prepared for hurricanes and lacked
specific knowledge of the risk. There were small but statistically significant differences in mean responses
with respect to gender, age, and ethnicity on specific questions, while ethnicity most strongly warrants
future research. Whether the magnitude of statistical differences results in behavioral differences is unclear.
Using discriminant function analysis, attempts to identify heterogeneous subgroups based on gender,
ethnicity, and age likewise found weak to moderate significant differences, supporting the contention that
students are largely homogeneous with regard to certain aspects of hurricane perceptions and
preparedness, though again ethnicity demands closer attention in subsequent studies. Full text
http://dx.doi.org/10.1175/WCAS-D-12-00056.1

2012

33. Demuth, Julie L., Rebecca E. Morss, Betty Hearn Morrow and Jeffrey K. Lazo. "Creation
and Communication of Hurricane Risk Information.” Bulletin of the American Meteorological
Society 93, no. 8 (2012): 1133-1145.

Reducing loss of life and harm when a hurricane threatens depends on people receiving hurricane risk
information that they can interpret and use in protective decisions. To understand and improve hurricane
risk communication, this article examines how National Weather Service (NWS) forecasters at the National
Hurricane Center and local weather forecast offices, local emergency managers, and local television and
radio media create and convey hurricane risk information. Data from in-depth interviews and observational
sessions with members of these groups from Greater Miami were analyzed to examine their roles, goals,
and interactions, and to identify strengths and challenges in how they communicate with each other and
with the public. Together, these groups succeed in partnering with each other to make information about
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approaching hurricane threats widely available. Yet NWS forecasters sometimes find that the information
they provide is not used as they intended; media personnel want streamlined information from NWS and
emergency managers that emphasizes the timing of hazards and the recommended response and
protective actions; and emergency managers need forecast uncertainty information that can help them
plan for different scenarios. Thus, we recommend that warning system partners 1) build understanding of
each other's needs and constraints; 2) ensure formalized, yet flexible mechanisms exist for exchanging
critical information; 3) improve hurricane risk communication by integrating social science knowledge to
design and test messages with intended audiences; and 4) evaluate, test, and improve the NWS hurricane-

related product suite in collaboration with social scientists. Full text http://dx.doi.org/10.1175/BAMS-D-11-
00150.1

Emanuel, Kerry, Fabian Fondriest and James Kossin. "Potential Economic Value of Seasonal
Hurricane Forecasts." Weather, Climate, and Society 4, no. 2 (2012): 110-117.

This paper explores the potential utility of seasonal Atlantic hurricane forecasts to a hypothetical
property insurance firm whose insured properties are broadly distributed along the U.S. Gulf and East
Coasts. Using a recently developed hurricane synthesizer driven by large-scale meteorological variables
derived from global reanalysis datasets, 1000 artificial 100-yr time series are generated containing both
active and inactive hurricane seasons. The hurricanes thus produced damage to the property insurer’s
portfolio of insured property, according to an aggregate wind-damage function. The potential value of
seasonal hurricane forecasts is assessed by comparing the overall probability density of the company’s
profits from a control experiment, in which the insurer purchases the same reinsurance coverage each year,
to various test strategies in which the amount of risk retained by the primary insurer, and the
corresponding premium paid to the reinsurer, varies according to whether the season is active or quiet,
holding the risk of ruin constant. Under the highly idealized conditions of this experiment, there is a clear
advantage to the hypothetical property insurance firm of using seasonal hurricane forecasts to adjust the
amount of reinsurance it purchases each year. Under a strategy that optimizes the company’s profits by
holding the risk of ruin constant, the probability distribution of profit clearly separates from that of the
control strategy after less than 10 year when the seasonal forecasts are perfect. But when a more realistic
seasonal forecast skill is assumed, the potential value of forecasts becomes significant only after more than
a decade. http://dx.doi.org/10.1175/WCAS-D-11-00017.1

Lazo, Jeffrey K. "One Economist’s Entreaty for Increased Research on Weather Risk
Communication." Weather, Climate, and Society 4, no. 4 (2012): 233-235. Full text
http://dx.doi.org/10.1175/WCAS-D-12-00057.1

Lazrus, Heather, Betty H. Morrow, Rebecca E. Morss and Jeffrey K. Lazo. "Vulnerability
Beyond Stereotypes: Context and Agency in Hurricane Risk Communication.” Weather, Climate,
and Society 4, no. 2 (2012): 103-109.

Risk communication may accentuate or alleviate the vulnerability of people who have particular
difficulties responding to the threat of hazards such as hurricanes. The process of risk communication
involves how hazard information is received, understood, and responded to by individuals and groups.
Thus, risk communication and vulnerability interact through peoples' knowledge, attitudes, and practices.
This study explores risk communication with several groups that may be at particular risk of hurricane
impacts: older adults, newer residents, and persons with disabilities. Focus groups conducted in Miami,
Florida, examined how members of these groups express their own vulnerability or agency in terms of
receiving, interpreting, and responding to hurricane risk information. Findings indicate that people's
interactions with risk information are deeply contextual and are facilitated by their individual agency to
cope with their vulnerabilities. http://dx.doi.org/10.1175/WCAS-D-12-00015.1

LeClerc, Jared and Susan Joslyn. "Odds Ratio Forecasts Increase Precautionary Action for
Extreme Weather Events." Weather, Climate, and Society 4, no. 4 (2012): 263-270.

What is the best way to communicate the risk of rare but extreme weather to the public One suggestion
is to communicate the relative risk of extreme weather in the form of odds ratios; but, to the author’s
knowledge, this suggestion has never been tested systematically. The experiment reported here provides
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39.

an empirical test of this hypothesis. Participants performed a realistic computer simulation task in which
they assumed the role of the manager of a road maintenance company and used forecast information to
decide whether to take precautionary action to prevent icy conditions on a town'’s roads. Participants with
forecasts expressed as odds ratios were more likely to take appropriate precautionary action on a single
target trial with an extreme low temperature forecast than participants using deterministic or probabilistic
forecasts. However, participants using probabilistic forecasts performed better on trials involving weather
within the normal range than participants with only deterministic forecast information. These results may
provide insight into how best to communicate extreme weather risk. This paper offers clear evidence that
people given relative risk information are more inclined to take precautionary action when threatened with
an extreme weather event with a low probability than people given only single-value or probabilistic
forecasts. Full text http://dx.doi.org/10.1175/WCAS-D-12-00013.1

Sampson, Charles R., Andrea B. Schumacher, John A. Knaff, Mark DeMaria, Edward M.
Fukada, Chris A. Sisko, David P. Roberts, Katherine A. Winters and Harold M. Wilson.
"Objective Guidance for Use in Setting Tropical Cyclone Conditions of Readiness." Weather and
Forecasting 27, no. 4 (2012): 1052-1060.

The Department of Defense uses a Tropical Cyclone Conditions of Readiness (TC-CORs) system to
prepare bases and evacuate assets and personnel in advance of adverse weather associated with tropical
cyclones (TCs). TC-CORs are recommended by weather facilities either on base or at central sites and
generally are related to the timing and potential for destructive (50 kt; 1 kt = 0.5144 ms1) sustained winds.
Recommendations are then considered by base or area commanders along with other factors for setting
the TC-CORs. Ideally, the TC-CORs are set sequentially, from TC-COR 1V (destructive winds within 72 h),
through TC-COR 1III (destructive winds within 48 h) and TC-COR II (destructive winds within 24 h), and
finally to TC-COR I (destructive winds within 12 h), if needed. Each TC-COR, once set, initiates a series of
preparations and actions. Preparations for TC-COR IV can be as unobtrusive as obtaining emergency
supplies, while preparations and actions leading up to TC-COR I are generally far more costly, intrusive, and
labor-intensive activities. The purpose of this paper is to describe an objective aid that provides TC-COR
guidance for meteorologists to use when making recommendations to base commanders. The TC-COR
guidance is based on wind probability thresholds from an operational wind probability product run at the
U.S. tropical cyclone forecast centers. An analysis on 113 independent cases from various bases shows the
skill of the objective aid and how well it compares with the operational TC-CORs. A sensitivity analysis is
also performed to demonstrate some of the advantages and pitfalls of raising or lowering the wind
probability thresholds used by this objective aid. http://dx.doi.org/10.1175/WAF-D-12-00008.1

Savelli, Sonia and Susan Joslyn. "Boater Safety: Communicating Weather Forecast
Information to High-Stakes End Users." Weather, Climate, and Society 4, no. 1 (2012): 7-19.

Recreational boaters in the Pacific Northwest understand that there is uncertainty inherent in
deterministic forecasts as well as some of the factors that increase uncertainty. This was determined in an
online survey of 166 boaters in the Puget Sound area. Understanding was probed using questions that
asked respondents what they expected to observe when given a deterministic forecast with a specified lead
time, for a particular weather parameter, during a particular time of year. It was also probed by asking
respondents to estimate the number of observations, out of 100 or out of 10 that they expected to fall
within specified ranges around the deterministic forecast. Almost all respondents anticipated some
uncertainty in the deterministic forecast as well as specific biases, most of which were born out by an
analysis of local National Weather Service verification data. Interestingly, uncertainty and biases were
anticipated for categorical forecasts indicating a range of values as well, suggesting that specifying numeric
uncertainty would improve understanding. Furthermore, respondents’ answers suggested that they
expected a high rate of false alarms among warning and advisory forecasts. Nonetheless, boaters indicated
that they would take precautionary action in response to such warnings, in proportions related to the size
of boat they were operating. This suggests that uncertainty forecasts would be useful to these experienced
forecast consumers, allowing them to adapt the forecast to their specific boating situation with greater
confidence. Full text http://dx.doi.org/10.1175/WCAS-D-11-00025.1
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Stephens, Elisabeth M., Tamsin L. Edwards and David Demeritt. "Communicating
Probabilistic Information from Climate Model Ensembles-Lessons from Numerical Weather
Prediction." Wiley Interdisciplinary Reviews-Climate Change 3, no. 5 (2012): 409-426.

Climate model ensembles are widely heralded for their potential to quantify uncertainties and generate
probabilistic climate projections. However, such technical improvements to modeling science will do little
to deliver on their ultimate promise of improving climate policymaking and adaptation unless the insights
they generate can be effectively communicated to decision makers. While some of these communicative
challenges are unique to climate ensembles, others are common to hydrometeorological modeling more
generally, and to the tensions arising between the imperatives for saliency, robustness, and richness in risk
communication. The paper reviews emerging approaches to visualizing and communicating climate
ensembles and compares them to the more established and thoroughly evaluated communication
methods used in the numerical weather prediction domains of day-to-day weather forecasting (in
particular probabilities of precipitation), hurricane and flood warning, and seasonal forecasting. This
comparative analysis informs recommendations on best practice for climate modelers, as well as
prompting some further thoughts on key research challenges to improve the future communication of
climate change uncertainties. WIREs Clim Change 2012. doi: 10.1002/wcc.187 For further resources related
to this article, please visit the WIREs website.

Stewart, Alan E., Jeffrey K. Lazo, Rebecca E. Morss and Julie L. Demuth. "The Relationship
of Weather Salience with the Perceptions and Uses of Weather Information in a Nationwide
Sample of the United States." Weather, Climate, and Society 4, no. 3 (2012): 172-189.

The authors used data from a sample of 1465 adults living in the United States to perform a
confirmatory factor analysis on the Weather Salience Questionnaire (WxSQ), a 29-item instrument
designed to measure the ways in which weather is psychologically significant for people. The original
measurement model of the WxSQ was confirmed in the present sample. Additional work also was
performed to create a WxSQ short form consisting of seven items. The authors then examined the
relationship of weather salience with the respondents climate zones of residence and several other
weather-related attitudes and behaviors that were assessed in the national sample. People residing in
continental and temperate climates expressed significantly more weather salience than those living in dry
climates. Further, weather salience was significantly and positively related to the following: 1) the frequency
with which people sought weather information and forecasts, 2) the frequency of seeking weather
information during the day, 3) the frequency of using forecasts to plan daily activities, 4) seeking weather
information for wider geographic areas, and 5) the use of precipitation and temperature forecasts. Weather
salience also was significantly and positively related to the confidence people expressed about National
Weather Service forecasts and to the perceived importance of these forecasts. The results imply that
peoples’ level of weather salience, at least in part, affects their uses of weather information and their
confidence in it. These results support the validity of the WxSQ and also reveal some of the psychological

bases of people’s perceptions and uses of weather information. Full text http://dx.doi.org/10.1175/WCAS-D-
11-00033.1

Tinsley, Catherine H., Robin L. Dillon and Matthew A. Cronin. "How near-Miss Events
Amplify or Attenuate Risky Decision Making." Management Science 58, no. 9 (2012): 1596-1613.

In the aftermath of many natural and man-made disasters, people often wonder why those
affected were underprepared, especially when the disaster was the result of known or regularly
occurring hazards (e.g., hurricanes). We study one contributing factor: prior near-miss
experiences. Near misses are events that have some nontrivial expectation of ending in disaster
but, by chance, do not. We demonstrate that when near misses are interpreted as disasters that
did not occur, people illegitimately underestimate the danger of subsequent hazardous situations
and make riskier decisions (e.g., choosing not to engage in mitigation activities for the potential
hazard). On the other hand, if near misses can be recognized and interpreted as disasters that
almost happened this will counter the basic "near-miss" effect and encourage more mitigation.
We illustrate the robustness of this pattern across populations with varying levels of real



expertise with hazards and different hazard contexts (household evacuation for a hurricane,
Caribbean cruises during hurricane season, and deep-water oil drilling). We conclude with ideas

to help people manage and communicate about risk. Full text
http://dx.doi.org/10.1175/2011WCAS1077.1
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43. Black, Alan W. and Walker S. Ashley. "The Relationship between Tornadic and Nontornadic

Convective Wind Fatalities and Warnings." Weather, Climate, and Society 3, no. 1 (2011): 31-47.
A database of tornado fatalities, nontornadic convective wind fatalities, severe thunderstorm warnings,

and tornado warnings was compiled for the period 1986-2007 to assess the spatial and temporal
distribution of warned and unwarned fatalities. The time of fatality and location as reported in Storm Data
was compared to tornado and severe thunderstorm warnings to determine if a warning was in effect when
the fatality occurred. Overall, 23.7% of tornado fatalities were unwarned, while 53.2% of nontornadic
convective wind fatalities were unwarned. Most unwarned tornado fatalities occurred prior to the mid-
1990s’ coinciding with modernization of the National Weather Service while unwarned nontornadic
convective wind fatalities remained at a relatively elevated frequency throughout the study period.
Geographic locations with high numbers of unwarned tornado and nontornadic convective wind fatalities
were associated with one high-magnitude event that was unwarned rather than a series of smaller
unwarned events over the period. There are many factors that contribute to warning response by the
public, and the issuance of a severe thunderstorm or tornado warning is an important initial step in the
warning process. A better understanding of the characteristics of warned and unwarned fatalities is
important to future reduction of unwarned fatalities. Full text http://dx.doi.org/10.1175/2010WCAS1094.1

44. Eckel, F. Anthony, Mark S. Allen and Matthew C. Sittel. "Estimation of Ambiguity in Ensemble
Forecasts." Weather and Forecasting 27, no. 1 (2011): 50-69.

Ambiguity is uncertainty in the prediction of forecast uncertainty, or in the forecast probability of a
specific event, associated with random error in an ensemble forecast probability density function. In
ensemble forecasting ambiguity arises from finite sampling and deficient simulation of the various sources
of forecast uncertainty. This study introduces two practical methods of estimating ambiguity and
demonstrates them on 5-day, 2-m temperature forecasts from the Japan Meteorological Agency's
Ensemble Prediction System. The first method uses the error characteristics of the calibrated ensemble as
well as the ensemble spread to predict likely errors in forecast probability. The second method applies
bootstrap resampling on the ensemble members to produce multiple likely values of forecast probability.
Both methods include forecast calibration since ambiguity results from random and not systematic errors,
which must be removed to reveal the ambiguity. Additionally, use of a more robust calibration technique
(improving beyond just correcting average errors) is shown to reduce ambiguity. Validation using a low-
order dynamical system reveals that both estimation methods have deficiencies but exhibit some skill,

making them candidates for application to decision making the subject of a companion paper.
http://dx.doi.org/10.1175/WAF-D-11-00015.1

45. Emrich, Christopher T. and Susan L. Cutter. "Social Vulnerability to Climate-Sensitive

Hazards in the Southern United States." Weather, Climate, and Society 3, no. 3 (2011): 193-208.
The southern United States is no stranger to hazard and disaster events. Intense hurricanes, drought, flooding, and

other climate-sensitive hazards are commonplace and have outnumbered similar events in other areas of the United
States annually in both scale and magnitude by a ratio of almost 4:1 during the past 10 years. While losses from
climate-sensitive hazards are forecast to increase in the coming years, not all of the populations residing within these
hazard zones have the same capacity to prepare for, respond to, cope with, and rebound from disaster events. The
identification of these vulnerable populations and their location relative to zones of known or probably future hazard
exposure is necessary for the development and implementation of effective adaptation, mitigation, and emergency
management strategies. This paper provides an approach to regional assessments of hazards vulnerability by
describing and integrating hazard zone information on four climate-sensitive hazards with socioeconomic and
demographic data to create an index showing both the areal extent of hazard exposure and social vulnerability for the
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southern United States. When examined together, these maps provide an assessment of the likely spatial impacts of
these climate-sensitive hazards and their variability. The identification of hotspot counties with elevated exposures and
elevated social vulnerability highlights the distribution of the most at risk counties and the driving factors behind them.
Results provide the evidentiary basis for developing targeted strategic initiatives for disaster risk reduction including
preparedness for response and recovery and longer-term adaptation in those most vulnerable and highly impacted
areas. Full text http://dx.doi.org/10.1175/2011WCAS1092.1

Hirschberg, Paul A., Elliot Abrams, Andrea Bleistein, William Bua, Luca Delle Monache,
Thomas W. Dulong, John E. Gaynor, Bob Glahn, Thomas M. Hamill, James A. Hansen,
Douglas C. Hilderbrand, Ross N. Hoffman, Betty Hearn Morrow, Brenda Philips, John
Sokich and Neil Stuart. "A Weather and Climate Enterprise Strategic Implementation Plan for
Generating and Communicating Forecast Uncertainty Information.” Bulletin of the American
Meteorological Society 92, no. 12 (2011): 1651-1666.

The American Meteorological Society (AMS) Weather and Climate Enterprise Strategic Implementation
Plan for Generating and Communicating Forecast Uncertainty (the Plan) is summarized. The Plan (available
on the AMS website at www.ametsoc.org/boardpges/cwce/docs/BEC/ACUF/2011-02-20-ACUF-Final-
Report.pdf) is based on and intended to provide a foundation for implementing recent recommendations
regarding forecast uncertainty by the National Research Council (NRC), AMS, and World Meteorological
Organization. It defines a vision, strategic goals, roles and responsibilities, and an implementation road
map to guide the weather and climate enterprise (the Enterprise) toward routinely providing the nation
with comprehensive, skillful, reliable, and useful information about the uncertainty of weather, water, and
climate (hydrometeorological) forecasts. Examples are provided describing how hydrometeorological
forecast uncertainty information can improve decisions and outcomes in various socioeconomic areas. The
implementation road map defines objectives and tasks that the four sectors comprising the Enterprise (i.e.,
government, industry, academia, and nongovernmental organizations) should work on in partnership to
meet four key, interrelated strategic goals: 1) understand social and physical science aspects of forecast
uncertainty; 2) communicate forecast uncertainty information effectively and collaborate with users to
assist them in their decision making; 3) generate forecast uncertainty data, products, services, and
information; and 4) enable research, development, and operations with necessary information technology
and other infrastructure. The Plan endorses the NRC recommendation that the National Oceanic and
Atmospheric Administration and, in particular, the National Weather Service, should take the lead in
motivating and organizing Enterprise resources and expertise in order to reach the Plan's vision and goals
and shift the nation successfully toward a greater understanding and use of forecast uncertainty in decision
making. Full text http://dx.doi.org/10.1175/BAMS-D-11-00073.1

Hoekstra, S., K. Klockow, R. Riley, J. Brotzge, H. Brooks and S. Erickson. "A Preliminary
Look at the Social Perspective of Warn-on-Forecast: Preferred Tornado Warning Lead Time and
the General Public’'s Perceptions of Weather Risks." Weather, Climate, and Society 3, no. 2
(2011): 128-140.

Tornado warnings are currently issued an average of 13 min in advance of a tornado and are based on a
warn-on-detection paradigm. However, computer model improvements may allow for a new warning
paradigm, warn-on-forecast, to be established in the future. This would mean that tornado warnings could
be issued one to two hours in advance, prior to storm initiation. In anticipation of the technological
innovation, this study inquires whether the warn-on-forecast paradigm for tornado warnings may be
preferred by the public (i.e., individuals and households). The authors sample is drawn from visitors to the
National Weather Center in Norman, Oklahoma. During the summer and fall of 2009, surveys were
distributed to 320 participants to assess their understanding and perception of weather risks and preferred
tornado warning lead time. Responses were analyzed according to several different parameters including
age, region of residency, educational level, number of children, and prior tornado experience. A majority of
the respondents answered many of the weather risk questions correctly. They seemed to be familiar with
tornado seasons; however, they were unaware of the relative number of fatalities caused by tornadoes and
several additional weather phenomena each year in the United States. The preferred lead time was 34.3
min according to average survey responses. This suggests that while the general public may currently
prefer a longer average lead time than the present system offers, the preference does not extend to the
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1?2-h time frame theoretically offered by the warn-on-forecast system. When asked what they would do if
given a 1-h lead time, respondents reported that taking shelter was a lesser priority than when given a 15-
min lead time, and fleeing the area became a slightly more popular alternative. A majority of respondents
also reported the situation would feel less life threatening if given a 1-h lead time. These results suggest
that how the public responds to longer lead times may be complex and situationally dependent, and
further study must be conducted to ascertain the users for whom the longer lead times would carry the
most value. These results form the basis of an informative stated-preference approach to predicting public
response to long (>1 h) warning lead times, using public understanding of the risks posed by severe
weather events to contextualize lead-time demand. Full text http://dx.doi.org/10.1175/2011WCAS1076.1

Krishnamurthy, P. Krishna, Joshua B. Fisher and Craig Johnson. "Mainstreaming Local
Perceptions of Hurricane Risk into Policymaking: A Case Study of Community Gis in Mexico."
Global Environmental Change-Human and Policy Dimensions 21, no. 1 (2011): 143-153.

This article suggests a framework for incorporating and communicating local perceptions of hurricane
risk into policymaking through a case study conducted at El Zapotito commune in the State of Veracruz,
Mexico. The authors constructed a geographical information system (GIS)-based model to quantify and
spatially assess specific household-level vulnerabilities from information generated through interviews. This
research developed a household vulnerability index applied to a participatory GIS to map vulnerability to
hurricane hazard. The results indicate that infrastructural weaknesses are the most important factor
contributing to vulnerability, explaining on their own 72.2% of the variation in the vulnerability patterns.
These findings are corroborated by a vulnerability and capacity assessment (VCA), which shows that the
community lacks strategies to cope with unsafe housing. It is suggested that linking community
participation with modern techniques to analyze risk can empower communities and mobilize their
capacities to address very specific vulnerabilities. (C) 2010 Elsevier Ltd. All rights reserved.

Sherman-Morris, Kathleen, Jason Senkbeil and Robert Carver. "Who's Googling What?
What Internet Searches Reveal About Hurricane Information Seeking." Bulletin of the American
Meteorological Society 92, no. 8 (2011): 975-985.

Two freely available, searchable databases that track the normalized interest in specific search queries,
Google Trends and Google Insights, were used to illustrate spatial and temporal patterns in hurricane
information seeking. Searches for the word hurricane showed a seasonal pattern with spikes in hurricane
searches that corresponded to the severity of the storms making landfall. Regional variation in hurricane
searches was largely driven by the location and magnitude of hurricane landfalls. Catastrophic hurricanes
such as Hurricane Katrina captured national attention. A great deal of regional variation in search volume
existed prior to Hurricane Ike's landfall. Not as much variation was seen before Hurricane Gustav and
Tropical Storm Fay. This variation appeared to be related to changes in the 5-day track forecast as well as
other factors such as issuance of watches and warnings. Searches from Louisiana experienced a sharp
decrease after the 5-day track forecast shifted away from the state, but before ke made landfall.
Normalized daily visits to Weather Underground during August/September 2008 followed the same
pattern as the Google searches. The most popular hurricane-related search terms at the national level prior
to landfall dealt with forecast track and evacuation information while searches after landfall included terms
related to hurricane damage. There are limitations to using this free data source, but the study has
implications for the literature as well as practical applications. This study provides new information about
online search behavior before a hurricane that can be utilized by those who provide weather information to
the public. Full text http://dx.doi.org/10.1175/2011BAMS3053.1

Small, Arthur A., Jason B. Stefik, Johannes Verlinde and Nathaniel C. Johnson. "The Cloud
Hunter’'s Problem: An Automated Decision Algorithm to Improve the Productivity of Scientific
Data Collection in Stochastic Environments." Monthly Weather Review 139, no. 7 (2011): 2276-
2289.

A decision algorithm is presented that improves the productivity of data collection activities in
stochastic environments. The algorithm was developed in the context of an aircraft field campaign
organized to collect data in situ from boundary layer clouds. Required lead times implied that aircraft
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deployments had to be scheduled in advance, based on imperfect forecasts regarding the presence of
conditions meeting specified requirements. Given an overall cap on the number of flights, daily fly/no-fly
decisions were taken traditionally using a discussion-intensive process involving heuristic analysis of
weather forecasts by a group of skilled human investigators. An alternative automated decision process
uses self-organizing maps to convert weather forecasts into quantified probabilities of suitable conditions,
together with a dynamic programming procedure to compute the opportunity costs of using up scarce
flights from the limited budget. Applied to conditions prevailing during the 2009 Routine ARM Aerial
Facility (AAF) Clouds with Low Optical Water Depths (CLOWD) Optical Radiative Observations (RACORO)
campaign of the U.S. Department of Energy’s Atmospheric Radiation Measurement Program, the algorithm
shows a 21% increase in data yield and a 66% improvement in skill over the heuristic decision process used
traditionally. The algorithmic approach promises to free up investigators cognitive resources, reduce stress
on flight crews, and increase productivity in a range of data collection applications. Full text
http://dx.doi.org/10.1175/2010MWR3576.1

Stewart, Alan E. "Gulf Coast Residents Underestimate Hurricane Destructive Potential."
Weather, Climate, and Society 3, no. 2 (2011): 116-127.

Most people do not realize that hurricane destructiveness increases nonlinearly with increases in storm
intensity. Three studies were conducted to examine people’s perceptions of hurricane destructive potential
and their likelihood of evacuation. In the first study, undergraduate students (n = 349) provided damage
ratings of hurricanes in each Saffir-Simpson category. A majority (84%) of students produced only linearly
increasing damage profiles by hurricanes. In the second study, a simple random sample of Gulf Coast
residents (n = 402) who participated in a telephone survey when a tropical storm was affecting the U.S.
east coast revealed that a majority (77%) thought hurricane damages increased linearly with hurricane
category and hence underestimated the damage major hurricanes could produce. In the third study, a
simple random sample (n = 396) of Gulf Coast residents participated in an experiment over the telephone
during an active phase of the 2008 hurricane season. One-half of the sample received information about
the nonlinearly increasing damage potential of hurricanes; the other half received the Saffir-Simpson
hurricane scale category alone. The group in which hurricane damages were framed nonlinearly reported
significantly greater self-reported likelihood of evacuation than residents who received the Saffir-Simpson
hurricane category information. Studies 1 and 2 suggest that the public needs to learn more about the
nonlinear relationship between hurricane intensity and the corresponding damages that may result. Study
3 suggests that framing possible storm damages in the nonlinearly increasing multiples of damages
produced relative to a minimal hurricane may increase compliance with evacuation orders. Full text
http://dx.doi.org/10.1175/2011WCAS1077.1

Chaney, Philip L. and Greg S. Weaver. "The Vulnerability of Mobile Home Residents in
Tornado Disasters: The 2008 Super Tuesday Tornado in Macon County, Tennessee." Weather,
Climate, and Society 2, no. 3 (2010): 190-199.

Mobile home residents are known to be highly vulnerable to tornadoes and account for a considerable
portion of tornado-related fatalities. The problem is partially related to the limited protection provided by
the structure; however, shortcomings in preparedness and response to warnings may also play a role. This
study investigated mobile home resident preparedness and responses to warnings for identifying areas
where they might be more vulnerable than permanent home residents (brick and wood-frame houses). The
study site was Macon County, Tennessee, which reported the highest number of fatalities during the 2008
Super Tuesday tornado outbreak. A post-disaster survey was conducted within days of the disaster, and the
study group included 127 local residents: 35% mobile home (MH) residents, 61% permanent home (PH)
residents, and 4% other. An unconditional exact test was used to test for statistical significance (0.05 level)
because the sample was nonrandom. The MH residents were less prepared than the PH residents in all six
categories evaluated. The difference was significant in having participated in a tornado drill, having a
tornado-resistant shelter on the premises, and having an emergency response plan for seeking shelter. The
MH residents were also less likely to follow the plan, and the difference was significant. Furthermore, the
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MH residents were much less likely to take shelter in a safe location. Preparedness factors that promoted
higher evacuation rates among MH residents included having participated in a tornado drill, understanding
the definition of a tornado warning, and having a plan for seeking shelter. Full text
http://dx.doi.org/10.1175/2010WCAS1042.1

Morss, Rebecca E. and Mary H. Hayden. "Storm Surge and "Certain Death": Interviews with
Texas Coastal Residents Following Hurricane Ike." Weather Climate and Society 2, no. 3 (2010):
174-189.

Hurricane Ike made landfall near Galveston, Texas, on 13 September 2008 as a large category 2 storm
that generated significant storm surge and flooding. This article presents findings from an empirical case
study of Texas coastal residents' perceptions of hurricane risk, protective decision making, and opinions of
hurricane forecasts related to Hurricane Ike. The results are based on data from interviews with 49 residents
affected by Hurricane Ike, conducted approximately five weeks after landfall. While most interviewees were
aware that Ike was potentially dangerous, many were surprised by how much coastal flooding the
hurricane caused and the resulting damage. For many-even long-time residents-lke was a learning
experience. As the hurricane approached, interviewees and their households made complex, evolving
preparation and evacuation decisions. Although evacuation orders were and important consideration for
some interviewees, many obtained information about Ike frequently from multiple sources to evaluate their
own risk and make protective decisions. Given the storm surge and damage Ike caused, a number of
interviewees believed that Ike's classification on the Saffir-Simpson scale did not adequately communicate
the risk Ike posed. The "certain death" statement issued by the National Weather Service helped convince
several interviewees to evacuate. However, others had strong negative opinions of the statement that may
negatively influence their interpretation of and response to future warnings. As these findings indicate,
empirical studies of how intended audiences obtain, interpret, and use hurricane forecasts and warnings
provide valuable knowledge that can help design more effective ways to convey hurricane risk. Full text
http://dx.doi.org/10.1175/2010WCAS1041.1

Schultz, David M., Eve C. Gruntfest, Mary H. Hayden, Charles C. Benight, Sheldon Drobot
and Lindsey R. Barnes. "Decision Making by Austin, Texas, Residents in Hypothetical Tornado
Scenarios." Weather, Climate, and Society 2, no. 3 (2010): 249-254.

One of the goals of the Warning Project is to understand how people receive warnings of hazardous
weather and subsequently use this information to make decisions. As part of the project, 519 surveys from
Austin, Texas, floodplain residents were collected and analyzed. About 90% of respondents understood that
a tornado warning represented a more serious and more likely threat than a tornado watch. Most
respondents (86%) were not concerned about a limited number of false alarms or close calls reducing their
confidence in future warnings, suggesting no cry-wolf effect. Most respondents reported safe decisions in
two hypothetical scenarios: a tornado warning issued while the respondent was home and a tornado visible
by the respondent while driving. However, nearly half the respondents indicated that they would seek
shelter from a tornado under a highway overpass if they were driving. Despite the limitations of this study,
these results suggest that more education is needed on the dangers of highway overpasses as shelter from
severe weather. Full text http://dx.doi.org/10.1175/2010WCAS1067.1

55. Changnon, David and Stanley A. Changnon. "Major Growth in Some Business-Related Uses

of Climate Information." Journal of Applied Meteorology and Climatology 49, no. 3 (2009): 325-
331.

Uses of climate information have grown considerably in the past 15 years as a wide variety of weather-
sensitive businesses sought to deal effectively with their financial losses and manage risks associated with
various weather and climate conditions. Availability of both long-term quality climate data and new
technologies has facilitated development of climate-related products by private-sector atmospheric
scientists and decision makers. Weather derivatives, now widely used in the energy sector, allow companies
to select a financially critical seasonal weather threshold, and, for a price paid to a provider, to obtain
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financial reparation if this threshold is exceeded. Another new product primarily used by the insurance
industry is weather-risk models, which define the potential risks of severe-weather losses across a region
where few historical insured loss data exist. Firms develop weather-risk models based on historical storm
information combined with a target region’s societal, economic, and physical conditions. Examples of the
derivatives and weather-risk models and their uses are presented. Atmospheric scientists who want to
participate in the development and use of these new risk-management products will need to broaden their
educational experience and develop knowledge and skills in fields such as finance, geography, economics,
statistics, and information technology. Full text http://dx.doi.org/10.1175/2009JAMC2234.1

Morss, Rebecca E., Jeffrey K. Lazo, Barbara G. Brown, Harold E. Brooks, Philip T.
Ganderton and Brian N. Mills. "Societal and Economic Research and Applications for Weather
Forecasts: Priorities for the North American Thorpex Program.” Bulletin of the American
Meteorological Society 89, no. 3 (2008): 335-346.

Despite the meteorological community's long-term interest in weather society interactions, efforts to understand
socioeconomic aspects of weather prediction and to incorporate this knowledge into the weather prediction system
have yet to reach critical mass. This article aims to reinvigorate interest in societal and economic research and
applications (SERA) activities within the meteorological and social science communities by exploring key SERA issues
and proposing SERA priorities for the next decade. The priorities were developed by the authors, building on previous
work, with input from a diverse group of social scientists and meteorologists who participated in a SERA workshop in
August 2006. The workshop was organized to provide input to the North American regional component of THORPEX:
A Global Atmospheric Research Programme, but the priorities identified are broadly applicable to all weather forecast
research and applications. To motivate and frame SERA activities, we first discuss the concept of high-impact weather
forecasts and the chain from forecast creation to value realization. Next, we present five interconnected SERA priority
themes use of forecast information in decision making, communication of forecast uncertainty, user-relevant
verification, economic value of forecasts, and decision support and propose research integrated across the themes.
SERA activities can significantly improve understanding of weather society interactions to the benefit of the
meteorological community and society. However, reaching this potential will require dedicated effort to bring together
and maintain a sustainable interdisciplinary community.

Novak, David R., David R. Bright and Michael J. Brennan. "Operational Forecaster
Uncertainty Needs and Future Roles." Weather and Forecasting 23, no. 6 (2008): 1069-1084.

Key results of a comprehensive survey of U.S. National Weather Service operational forecast managers concerning
the assessment and communication of forecast uncertainty are presented and discussed. The survey results revealed
that forecasters are using uncertainty guidance to assess uncertainty, but that limited data access and ensemble under
dispersion and biases are barriers to more effective use. Some respondents expressed skepticism as to the added value
of formal ensemble guidance relative to simpler approaches of estimating uncertainty, and related the desire for
feature-specific ensemble verification to address this skepticism. Respondents reported receiving requests for or
uncertainty information primarily from sophisticated users such as emergency managers, and most often during high-
impact events. The largest request for additional training material called for simulator-based case studies that
demonstrate how uncertainty information should be interpreted and communicated. Respondents were in consensus
that forecasters should be significantly involved in the communication of uncertainty forecasts; however, there was
disagreement regarding if and how forecasters should adjust objective ensemble guidance. It is contended that
whether forecasters directly modify objective ensemble guidance will ultimately depend on how the weather enterprise
views ensemble output (as the final forecast or as a guidance supporting conceptual understanding), the enterprises
commitment to provide the necessary supporting forecast infrastructure, and how rapidly ensemble weaknesses such
as under dispersion, biases, and resolution are addressed. The survey results illustrate that forecasters operational
uncertainty needs are intimately tied to the end products and services they produce. Thus, it is critical that the process
to develop uncertainty information in existing or new products or services be a sustained collaborative effort between
ensemble developers, forecasters, academic partners, and users. As the weather enterprise strives to provide
uncertainty information to users, it is asserted that addressing the forecaster needs identified in this survey will be a
prerequisite to achieve this goal. Full text http://dx.doi.org/10.1175/2008WAF2222142.1
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58. Alexander, David. "Making Research on Geological Hazards Relevant to Stakeholders' Needs."
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Quaternary International 171-72, (2007): 186-192.

This paper considers the role of earth science and earth scientists in the planning and management of
responses to natural hazards. It begins by examining the problems of communicating between the various
constituencies, or groups of stakeholders, in hazard reduction: scientists, administrators and end-users (i.e.
the general public). Next, the process of transferring scientific knowledge along the chain of users is
considered. Particular attention is paid to the scientific, administrative and social linkages in the warning
process. Examples of mass movements and hurricane-induced flooding are cited to illustrate varying
degrees of inadequacy in the warning process as utilized in recent emergency situations. Examples of
earthquake predictions are discussed in terms of the imprecise nature of much scientific information on
natural hazards, and what that means for the practicalities of warning the general public. A further section
compares the general public's perception of risks with the attitude of earth scientists involved in studying
natural hazards. In both cases, there are continua in the degrees of engagement and understanding. The
article concludes with an analysis of the role and potential of earth science in the general processes of
hazard mitigation. Sustainable disaster preparedness requires sustained input from the earth science
community, but of a kind that is sensitive to the needs, objectives and cultures of the other participants in
the process. (c) 2007 Elsevier Ltd and INQUA. All rights reserved.

Broad, Kenneth, Anthony Leiserowitz, Jessica Weinkle and Marissa Steketee.
"Misinterpretations of the “Cone of Uncertainty” in Florida During the 2004 Hurricane Season."
Bulletin of the American Meteorological Society 88, no. 5 (2007): 651-667.

This article reviews the evolution, communication, and differing interpretations of the National
Hurricane Center's cone of uncertainty hurricane forecast graphic. It concludes with a discussion of this
graphic from the perspective of risk communication theory. The 2004 hurricane season, in which five
named storms struck Florida, demonstrated that hurricane forecast graphics, despite admirable attempts
by the forecast community to make user-friendly products, are still subject to misinterpretation by many
members of the public. This exploratory analysis draws upon interviews with key government officials and
media figures, archival research of Florida newspapers, analysis of 962 public comments on the National
Hurricane Center's cone of uncertainty graphic, a separate multiagency study of 2004 hurricane behavior,
and relevant risk communication literature, to identify several characteristics of this graphic that likely
contribute to public misinterpretation. Forecast providers should consider more formal, rigorous pretesting
of forecast graphics, using standard social science techniques, in order to minimize the probability of
misinterpretation. Full text http://dx.doi.org/10.1175/BAMS-88-5-651
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