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Hazard Simplification Project: Findings from the Case Studies

Executive Summary

NOAA's National Weather Service (NWS) forecasts hazardous weather situations and issues watches,
warnings, advisories (WWA), and other information products to convey the threats posed by these
events. These products are intended to help communities prepare for and respond to hazardous weather
to protect people’s lives and property. To better understand how the NWS and its stakeholders perceive
and use the current system, Eastern Research Group, Inc. (ERG) worked with the NWS to distribute a
survey (see Appendices A and B) to NWS staff and partners that resulted in a collected set of case
studies.

The survey was designed to address the following questions:
e What are the strengths and weaknesses of the current WWA system from a hazard messaging
standpoint?
e How do perceived weaknesses relate to potential solutions?
e Do stakeholders want to change the current WWA language? How much change is desired?

The case studies should help to build a foundational analysis for moving the Hazard Simplification project
forward. The findings can provide insights into challenges to be addressed, as well as potential solutions
for improving NWS warning communication.

Methodology

ERG worked with the NWS to develop a Web-based, case study survey instrument (using Qualtrics
software) that asked participants to respond to a series of open-ended questions about a particular
hazardous weather event where the messaging did (or did not) work well from their viewpoint or from
the viewpoint of their community or audience. As an example, the survey asked respondents to consider
a snowstorm or convective event where the WWA system enabled them to translate the messaging well;
or conversely, a flash flood event where the system did not effectively empower them to communicate
the expected impacts. The survey also gave respondents the option to consider their general experience
with specific types of hazardous weather, rather than a particular event. This qualitative, open-ended,
case study approach was chosen to encourage respondents to share and describe their perceptions of the
NWS WWA system.

Sample and Analysis

In all, 706 case studies were deemed viable for analysis, with 88 of these cases submitted by internal
NWS forecasters and staff; 566 cases submitted by emergency managers (EMs) and other external
partners, such as representatives from disaster relief organizations, hospitals, transportation
departments, and park services; and 52 cases submitted by broadcast meteorologists, other media, and
the private weather sector.

ERG used a mix of inductive and deductive approaches to analyze these data. For the first phase of the
work, ERG conducted an inductive, bottom-up analysis using a qualitative software called Nvivo. This
approach detected theoretical patterns (called codes) in a subset of the data with no preconceived
notions of particular findings. In the next phase of the analysis, the theoretical patterns were analyzed to
develop emerging themes and associated keywords. These keywords were then used to employ a
deductive, top-down approach to identify and summarize the recurring themes in all of the remaining
case studies. Figure I-1 (on the next page) provides an overview of the methodology used.
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A. Inductive Analysis
(Bottom-up)

Step Al:
Double coding of case studies
* Two independent researchers coded
10 percent of the same cases

¥

Step A2:
Code synthesis & establishment of
theoretical intercoder reliability:
* Coders and senior social scientist
compared and synthesized all codes

/ Step A3: -\'

Code categorization
* Categorized the synthesized codes
into a “code tree”
* Used categories to develop recurring
themes in the deductive analysis

\ phase J/

'/— Step Ad: -\'

Assignment of relationships
* Classified relationship types (e.g.,

B. Deductive Analysis
(Top-down)

4 N

Step B1:
Identification of top themes
Identified emerging themes based on:

cause-effect, problem-solution, etc.)
* Analyzed relationship patterns
* Replicated steps for all double-coded

\_ cases _‘/

* Code frequency: The number of unique cases in
which a code appeared

* Code connectedness: The number of “sprouting”
relationships extending from a code /

Step B2:
Development of keywords list
* Used word-frequency query to identify
frequently used terms and phrases in cases
that contained the top themes
* Developed list of keywords for each theme

!

Step B3:
Application of keywords to all cases
* Used text query on all cases to identify
statements that contained the keywords
* Mass coded statements that were relevant to
each theme
* Eliminated semantic noise to the extent

\ possible /

Step B4:
Analysis of deductive data
*  Extracted and summarized relevant
content for each theme

Figure 1-1. Overview of Methodology
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Summary of Case Study Themes

Table 1.1 below summarizes all of the key recurring themes with their corresponding definitions in
alphabetical order by group (NWS internal, EMs, and media).

Table 1.1 Summary of Themes from the Case Studies by Sample Category

Theme/Case Count Definition of Theme

1. Adding Impacts to WWA (8 out | This theme focuses on incorporating impacts into WWA.
of 88 cases)

2. Addressing Confusing This theme includes forecasters’ perceptions that some (or all) of
Terminology (27 out of 88 the terms “watch,” “warning,” and “advisory” are confusing or
cases) ineffective.

3. Collaborating with Other This theme focuses on forecasters’ experiences in collaborating with
Entities (22 out of 88 cases) other entities (e.g., Weather Forecast Offices [WFOs], national

centers, regions, and external partners).
4. Focusing on Graphics (12 out of | This theme addresses the role of graphics, multimedia, and other

88 cases) visual information in communicating hazardous weather situations,
both now and in the future.
5. Handling Levels of Forecast This theme focuses on forecasters’ ability to convey confidence in a

Confidence (22 out of 88 cases) hazardous weather event within the current WWA system.
6. Maintaining WWA Features (67 @ This theme reflects forecasters’ opinions on the features of the

out of 88 cases) WWA system that should be maintained. It also includes
suggestions for changes to the system.

7. Providing Education, This theme includes both ongoing and past experiences with
Outreach, and Training (8 out education, outreach, and training, as well as suggestions for future
of 88 cases) improvements.

8. Referencing Above or Below This theme addresses situations where WWA products do or do not
Criteria (26 out of 88 cases) meet specific NWS criteria and/or thresholds.

9. Referencing Impact-Based This theme includes any reference to an array of IDSS, such as
Decision Support (IDSS) sending emails to partners, conducting webinars, hosting
Services (19 out of 88 cases) conference calls, or otherwise working with customers.

10. Using the WWA Map (12 out of | This theme includes references from forecasters regarding the
88 cases) display of WWAs on the map shown on local or national NWS

websites.

10
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1. Approving of Present System This theme indicates respondents’ general approval or liking of the
(412 out of 566 cases) current WWA system.
2. Considering Outside Factors This theme addresses factors outside of WWA products that can
(467 out of 566 cases) influence decision making and response to a hazardous weather
event.
3. Disseminating and Sharing This theme encompasses various types of information shared, as
NWS Information (490 out of well as modes of transmission and with whom the information is
566 cases) shared, such as supervisors, partners, the public, and others.
4. Experiencing Nighttime This theme captures examples of experiencing hazardous weather
Hazards (38 out of 566 cases) at night and/or statements related to receiving WWA alerts from
the NWS at night.
5. Having Timely Information This theme includes positive, negative, and general statements
(185 out of 566 cases) related to having, not having, appreciating, or wanting timely
information or advanced notice of a hazardous weather event.
6. Managing Staffing Decisions This theme pertains to planning and managing staffing and
(49 out of 566 cases) operations in preparation for hazardous weather.
7. Maintaining WWA Features This theme reflects EMs’ opinions on the features of the WWA
(459 out of 566 cases) system that should be maintained. It also includes suggestions for
changes to the system.
8. Preparing for Hazardous This theme includes examples of how the WWA system helped
Weather (135 out of 566 cases) respondents prepare for potentially hazardous weather.
9. Receiving NWS Information This theme captures the variety of sources through which EMs
(566 out of 566 cases) receive WWA information, not just from the NWS but also from
other government agencies, partners, and private entities.
10. Referencing Above or Below This theme addresses situations where WWA products do/do not
Criteria (48 out of 566 cases) meet specific NWS criteria and/or thresholds.
11. Using NWS Products and This theme captures how respondents use WWA products and
Services (489 out of 566 cases) information (such as to gauge situational awareness, to plan and
prepare, to decide when and what to warn citizens; and to alert
first responders).
1. Addressing Overlapping This theme focuses on situations that arise when a media market is
Boundaries (13 out of 52 cases) | situated at a border of a county warning area (CWA) or has an
audience base that spans multiple CWAs.
2. Considering Outside Factors This theme focuses on the many factors outside of the WWA
(32 out of 52 cases) system that can influence the media’s coverage of a hazardous
weather event.
3. Finding WWA Effective or This theme summarizes the media’s assessments of the
Ineffective/Limiting (42 out of = effectiveness of the WWA system from a messaging perspective.
52 cases)
4. Maintaining WWA Features This theme reflects the media’s opinions on the features of the
(37 out of 52 cases) WWA system that should be maintained. It also includes
suggestions for changes to the system.
5. Referencing Above or Below This theme includes statements that reference events that do/do
Criteria (8 out of 52 cases) not meet specific NWS criteria and/or thresholds.
6. Referencing Time or This theme references situations where respondents have or have
Timeliness (26 out of 52 cases) not received timely warnings and advance notice.
7. Sharing WWA Information This theme captures how respondents share WWA products and

and Products (44 out of 52
cases)

information for a hazardous weather event.

11
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Key Findings

A number of key findings emerged from the analysis. Some of these findings relate to one particular
category of respondent (i.e., NWS forecasters, EMs, or the media), while others represent cross-cutting

themes:

Findings Specific to a Particular Respondent Category

Nearly three-fourths of the EM respondents praised the current system. Out of 566 EM
respondents, 412 commended the current system using phrases such as, “I am happy with the
current structure,” “It works for me,” and “The system you have in place is excellent.” One EM
stated, “If people don't understand the current system then they will likely not understand any
future or different system.”

In general, NWS forecasters and media respondents desire more change than the EM
respondents. The NWS and media cases support changing at least some part of the current
WWA system. Few media respondents supported maintaining the WWA system in its entirety,
though there was some support for maintaining the warning products. While the EM cases
overwhelmingly supported maintaining the current system, they also did present a number of
suggestions for changes (see Appendix C).

Some NWS forecasters and media respondents perceive that the current WWA system
is confusing to the public and even some partners. There is a perception (primarily from the
NWS case studies) that members of the public (and even some NWS partners) do not understand
the WWA terms. Some of the media respondents echoed these sentiments with one broadcaster
stating, “Explaining what each WWA actually means is half the battle. The terminology is not
obvious on its own.” Perceptions of public and partner misunderstanding, however, are not
complete evidence that these groups do not understand the terminology.

NWS forecasters and the media support the idea of adding impacts to the WWA
system. Some NWS respondents supported changing WWA to an impacts-based system or
incorporating impacts into WWA criteria. Several media respondents also endorsed the inclusion of
impacts. While not a key theme among EMs, some touched upon the topic. For example, several
EMs suggested that the NWS keep its messages as area-specific as possible and indicate where
potential impacts are most likely to occur.

Findings that Cross-Cut Respondent Types

There was general support for simplifying and reducing the number of WWA products,
improving formatting, and using concise, easy-to-understand language. All groups of
respondents supported streamlining or consolidating the number of hazard products and by doing
so decrease the number of products issued. There was also general support for organizing the
information in a more user-friendly format, using bullets, and making the messages more
readable. Many respondents suggested that the NWS simplify the language used in its warnings
and focus more on conveying timing, confidence, and impacts.

There was a general acknowledgment that the WWA system resides within a larger
communication, operational, and IDSS framework. All respondent groups acknowledged
that the WWA products are typically the /ast piece of information in a continuous flow of weather
information. Many NWS respondents felt that their IDSS was the critical factor in their effective
communication and cited their many mechanisms for providing IDSS, such as emails, phone calls,
social media, briefings, and webinars. EMs echoed this sentiment and called out text messaging
and smartphone alerts, in particular, as being “essential” to their daily operations. Media were less
dependent on IDSS, but viewed their own role in translating WWA terminology as a critical part of
a larger communication framework.

12
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e There was no consensus that any of the individual WWA terms should be eliminated
or replaced. Although some respondents did comment that the WWA terminology is confusing,
they did not overwhelmingly identify specific problems with the particular words “watch, warning,
or advisory.” The NWS respondents were the most critical of the terms. Both the NWS
forecasters and the media respondents were somewhat supportive of maintaining the “warning”
term.

e The rigid criteria for issuing WWA products can present challenges in collaboration
and coordination among WFOs, which can delay issuing products, reduce preparation
time, and contribute to inconsistent messaging. All three sample groups criticized the
rigidity of the criteria or thresholds for issuing certain WWA products, particularly in the flooding
and winter weather categories. While many NWS and media respondents noted that the WFOs
need to have some guidance and rules in their forecasts, NWS forecasters described the
difficulties they often have in fitting a particular event into strict criteria and in applying differing
criteria (among different WFOs) to an impending event.

e There is a need for flexible consistency. In addition to making the criteria less rigid,
respondents across all three sets of cases discussed the balancing act between consistency and
flexibility. Though all groups praised NWS IDSS, NWS forecasters specifically applauded its rule-
free, flexible environment. EMs suggested giving the NWS “some latitude to customize the criteria
to a region,” but noted that latitude ‘shouldn't [have] huge deviations.”

e The attributes underlying the WWA products are more important than the actual
words. An underlying issue and a major question throughout all the case studies is what
attributes should drive any changes in the current WWA products. EMs often use the product
definitions to justify their binary decisions, while media use them to determine whether or not
they go on air. Definitions can change, but how the words change in terms of underlying
meteorological attributes must have transparency.

e There is a need for education and outreach. All three sets of respondents called for
expanded public outreach and education. Some NWS respondents felt that the present system is
simply unintuitive and no degree of education would solve this issue; others felt that the system
should continue given the investments made in education and training. Several EMs cautioned
against making major changes to the current WWA system as their partners and customers have
become accustomed to the terms and products. Any changes would require proactive training and
outreach to avoid misinterpretation and public confusion. Some respondents also suggested
enhanced training, both internally within the NWS and externally with partners.

Conclusion and Next Steps

The case studies exemplify the complexity of communicating hazardous weather information. The
findings describe a balancing act between maintaining the current system from the emergency
management perspective with changing the system from the media and NWS standpoints.

Desired changes among all respondents included:

e Simplifying and consolidating products, including improving formatting and using easy-to-
understand language

e Increasing NWS interoffice coordination and collaboration

e Revisiting WWA product definitions and criteria

e Expanding education and outreach efforts

Some of the NWS and media respondents also perceive that the current system is confusing to the public
and even some partners—not only the WWA terminology, but also the way that WWA products are
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issued. Respondents did not, however, overwhelmingly identify specific problems with the words “watch,”
“warning,” or “advisory.” All of the respondent types also acknowledged that the attributes underlying the
WWA terms are more important than the words themselves.

Within the NWS sample as a whole, less than one-third of the cases mentioned confusing terminology.
Within these cases, a few respondents stated that they believe that the public mixes up watch and
warning, and a few more felt that advisories create public confusion. However, taken as a whole, the
cases did not coalesce on a particular problem with any specific WWA word or product.

Among the media respondents, confusing terminology did not even emerge as a key theme; instead
respondents commented more generally that the present WWA system is limiting or ineffective, with
terminology being only one facet of a broader issue. For example, media respondents also expressed
concerns that the system too often raises an alarm for events that do not happen, that messaging is not
always detailed or timely enough, that criteria can be too rigid, and that there are sometimes coordination
issues between NWS offices.

The findings from these case studies should be considered in tandem with other ongoing research to help
the NWS consider potential enhancements to the current WWA system. It is also important to note that
the NWS and media samples were both small, at 88 and 52 respondents, respectively, so care must be
taken in interpreting these findings. While the EM findings (with a sample size of 566 respondents) carry
more weight than the NWS and media samples, the wider EM community is also larger than that of the
media and the NWS. The NWS could further validate the findings from this report through targeted
research on public and partner understanding of the WWA terms, as well as through reviews of the
findings by the wider EM, media, and forecaster communities.
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Introduction

Background

The NWS forecasts hazardous weather situations
and issues WWA products and other informational
products to convey the threats posed by these
events. These products are intended to help
communities prepare for and respond to hazardous
weather in order to protect lives and property. The
products are communicated to users through
websites, smart phones, television programs, radio
broadcasts, and NOAA Weather Radio. Users of NWS
products include, but are not limited to, weather
professionals, transportation and aviation officials,
emergency management personnel, public works
departments, broadcast meteorologists and other
media, and the public.

The NWS has embarked on an effort to evaluate its
WWA products. However, any change to the current

The NWS WWA System:
Definitions

Weaitelh

Warning

Acdlvisory

We FORECAST THE POTENTIAL for
a significant hazard. Timing and/or
occurrence is still uncertain.

We WARN FOR A DANGEROUS
hazard that is imminent or
occurring. Significant threat to life
and/or property.

We ADVISE CAUTION for notable
hazards that are imminent or
occurring - but are not inherently
dangerous.

Figure 11-1. WWA System Definitions

WWA system must happen deliberately, gradually, and with transparency since the terms are recognized
and widely used by NWS partners, and may be institutionalized into some societal decision making, as

well as in policies or laws.

Study Purpose

To better understand how the NWS and its stakeholders perceive and use the current system, ERG
worked with the NWS to distribute a survey (see Appendices A and B) to NWS staff and partners that

resulted in a collected set of case studies.

The survey was designed to address the following questions:
e What are the strengths and weaknesses of the current WWA system from a hazard messaging

standpoint?

e How do perceived weaknesses relate to potential solutions?
e Do stakeholders want to change the current WWA language? How much change is desired?

These case studies provide a foundational analysis for moving the Hazard Simplification project forward.
The current WWA system resides within a larger structure of NWS operations and IDSS. When partners
consider the strengths and weaknesses of the WWA system, they also reflect on their perceptions of the
warning system as a whole. As the NWS moves forward with the Hazard Simplification project, the
findings from this analysis can help illuminate both the weaknesses that must be addressed in any new
warning system, as well the strengths of the current system that must be retained. In addition, this
analysis collects the many suggestions that stakeholders have for improving the warning system in its
entirety—not only what warning language would be most effective, but also what education, training,
internal coordination, technology, and operational challenges must be addressed for any new or

enhanced system to succeed.
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Overview of Methodology and Sample

To carry out the goals of the research, ERG worked with the NWS to develop a Web-based, case study
survey instrument (using Qualtrics software) that asked participants to respond to a series of open-ended
questions about a particular hazardous weather event where the messaging did (or did not) work well
from their viewpoint; or from the viewpoint of their community or audience. As an example, the survey
asked respondents to consider a snowstorm or convective event where the WWA system enabled them to
translate the messaging well; or conversely, a flash flood event where the system did not effectively
empower them to communicate the expected impacts. The survey also gave respondents the option to
consider their general experience with specific types of hazardous weather, rather than a particular
event.

This gqualitative, open-ended case study approach was chosen to encourage respondents to share and
describe their perceptions of the NWS WWA system. Analyzing over 700 case studies from the NWS, EMs,
and other external partners, as well as from the media, the findings represent a rigorous bottom-up,
inductive approach, as well as a thorough top-down, deductive analysis. Although the data were
somewhat more complicated to analyze than a closed-ended, quantitative study, the open-ended survey
approach allowed for a more comprehensive and unbiased assessment of the perceived strengths,
weaknesses, and ideas for potential improvements to the current system. While a close-ended,
quantitative survey instrument could have measured /f stakeholders wanted change, it would not have
adequately discerned why stakeholders did or did not desire change, and what kind of change they want.

Survey Distribution

ERG received approval to distribute the survey from the Office of Management and Budget (OMB) on May
25, 2015 (Information Collection Request reference number 201504-0648-015). Before the surveys were
distributed, they were pre-tested with an EM and a broadcast meteorologist to ensure the questions were
understandable, relatable, and able to capture the strengths and weaknesses of the WWA system.

The survey was then distributed in two phases during the summer of 2015:

e Phase I — NWS internal staff. NWS leadership announced the survey to the entire agency in
the context of an all-hands briefing. Staff were briefed about the Hazard Simplification project
and encouraged to submit case studies. After the briefing, an email with the survey link was
distributed to all staff. The survey was open for about five weeks.

e Phase Il — External partners. The Warning Coordination Meteorologist (WCM) in each of the
122 WFOs sent an invitation to complete the survey through its decision support email list, which
includes a wide variety of respondents—not only EMs, but also transportation officials, aviation
officials, school and school board representatives, first responders, hospital officials, members of
the military, and others. The number and type of contacts vary from one WFO to another, but
typically contain a few hundred names of individuals who work in local, state, regional, and
federal government agencies, as well as those involved in preparedness and response efforts for
entities in the private sector. The International Association of Emergency Managers (IAEM) also
sent the survey invitation to its members and published the survey link in its weekly email
newsletter, JAEM Dispatch. The American Meteorological Society (AMS) also distributed the
survey invitation to its list of approximately 558 certified broadcast meteorologists.

The survey invitation encouraged participants to share the survey link with others. Although one survey
link was sent to all potential respondents, there were two distinct tracks within the survey instrument: 1),
an emergency management track and 2) a media track. These separate tracks were designed so that a
respondent would complete a survey tailored to his or her job. The survey was voluntary and
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anonymous, unless the respondent provided his or her contact information for follow-up. (The media and
emergency management survey instruments are provided in Appendix A. The introductory survey
questions for all respondents are provided in Appendix B.)

Sample Table I11-1. Geographic Distribution of NWS Case Studies
Region Number of Respondents
The sample includes three groups, broadly | ajaska Region 2
defined as: Central Region 27
1. NWS internal staff. Forecasters and/or  castemRegion e
staff from local WFOs, national National Centers (including HQ) 9
centers, and NWS headquarters. Table | p4ific Region 1
111-1 displays the geographic .
S Southern Region 8
distribution of these respondents. . 9'
Western Region 21
2. External partners. Primarily EMs and Regional Information Not Provided 3
first responders, but also Table 111-2. Job Categories of External Partners
representatives from disaster relief Job Category Number of Respondents
organlzatIOI_’ls, hospitals, Emergency Manager or First 383
transportation departments, schools, Responder
park services, and other organizations .
. Department of Transportation or 33
(see Table I11-2). (For the remainder ;
. . Public Works
of the report, this group will be hool Versity Official
referred to as “EMs.”) In response to School or University Officia 22
question 2.1 (see Emergency HOSpitaI or Medical FaCIlIty Worker 17
Managers’ Survey in Appendix A), Insurance or Reinsurance Industry 1
respondents described their job Other 110
responsibilities as follows:
e Coordinating emergency Table 111-3. Market Type and Size of Media Case Studies
planning, response, and Media Market Number of Respondents
recovery. .
Lo Local/L -Sized Market 6
e Monitoring weather for oca arg_e 'Ze_ are
situational awareness. Local/Medium-Sized Market 20
Managing staffing decisions. Local/Medium-Sized Market 12
Alerting management and National Media Market 2
decisions makers of Newspaper (Online and/or Print) 2
hazardous weather so they : . .
. . Other Online 1 (national audience)
make action appropriate i
preparedness action. Radio 3
No Response 6

3. Media partners. Primarily broadcast
meteorologists, but also media representatives from radio, print, and blogs. Table 111-3 describes the
types of media respondents and their respective market size.

In all, 805 case studies were received (see Table I11-4 on the next page) with a total of 706 deemed
viable for analysis. Of these, 88 viable case studies were from the NWS, and 618 viable case studies were
from external partners. A survey was considered not viable (and deleted from the analysis) if it came
back empty, perhaps due to someone starting the survey and not finishing it, or if only a few questions
were answered. If only one or two questions were unanswered, a survey remained in the analysis.
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Table I11-4. Breakdown of Case Studies Received and Case Studies Deemed Viable

Sample Category Number of Raw Case Studies Number of Viable Case Studies
Received
Internal NWS 88 88
External 717 618
EMs and Other External Partners - 566
Media - 52
Totals 805 706

A total of 717 entries were received from the external partners’ survey. Of these, 618 (566 EMs and 52
media) were deemed viable for further analysis. For the external case study media track, 121 cases were
initially received, but after review, 69 out of the 121 respondents described their job responsibilities as
those of EMs or first responders, not that of media. Responses from these individuals were excluded from
analysis as they do not accurately reflect the perspectives of broadcast meteorologists or other media,
who were the intended target audience for this survey track. Once the viable cases were identified, ERG
cleaned the responses by removing personal information, such as email addresses, hames, and location
identifiers, to ensure confidentiality.

Inductive and Deductive Data Analysis

ERG used a mix of inductive and deductive approaches to analyze the data. For the first phase, ERG
conducted an inductive, bottom-up analysis using qualitative software called NVivo. This approach
detected theoretical patterns (called “codes”) in a subset of the data with no preconceived notions of
particular findings. For example, the pattern “Experiencing Nighttime Hazards” emerged from the EM
cases when discussing some of the weaknesses of WWA. For the next phase, the theoretical patterns
were analyzed to develop emerging themes and associated keywords. These keywords were then used to
employ a deductive, top-down approach to identify and summarize the recurring themes in all of the
remaining case studies. Figure I11-1 on the next page provides an overview of the methodology used to
analyze the case studies; a more detailed description of the methodology is provided in the pages
following the table.
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A. Inductive Analysis
(Bottom-up)

Step Al:
Double coding of case studies
* Two independent researchers coded
10 percent of the same cases

¥

Step A2:
Code synthesis & establishment of
theoretical intercoder reliability:
* Coders and senior social scientist
compared and synthesized all codes

4 )

Step A3:
Code categorization
* Categorized the synthesized codes
into a “code tree”
* Used categories to develop recurring
themes in the deductive analysis

hase
\P

J

4 )

Step A4:
Assignment of relationships
* Classified relationship types (e.g.,

-

cause-effect, problem-solution, etc.)
* Analyzed relationship patterns
* Replicated steps for all double-coded

\_ cases

J

B. Deductive Analysis
(Top-down)

Step B1:
Identification of top themes
Identified emerging themes based on:

» Code frequency: The number of unique cases in

which a code appeared

» Code connectedness: The number of “sprouting”

relationships extending from a code

~N

Step B2:
Development of keywords list
* Used word-frequency query to identify
frequently used terms and phrases in cases
that contained the top themes
* Developed list of keywords for each theme

I

Step B3:
Application of keywords to all cases
* Used text query on all cases to identify
statements that contained the keywords

* Mass coded statements that were relevant to

each theme
* Eliminated semantic noise to the extent

\ possible

/

Step B4:
Analysis of deductive data
*  Extracted and summarized relevant
content for each theme

Figure I11-1. Overview of Methodology
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Inductive Analysis

As a first step in the analysis, ERG used the NVivo software to help condense the raw textual data into a
brief phrases (codes) summarizing the experiences relayed through the case studies. These codes then
provided a structural framework for identifying the top recurring themes being relayed through the data.
The process involved:

1.

Double-coding of case studies: Two independent researchers read through the same set of
case studies (8 to 10 case studies). Using the software, each researcher assigned a code
summarizing the meaning of each relevant portion of data (e.g., a phrase, a complete sentence,
or perhaps even a few sentences) within each case study (see Figure I1111-2c on page 25). To
remain as objective as possible, the researchers used action words already present in the data.
For example, the code “Experiencing Nighttime Hazards” was assigned to the sentence “... our
area had a severe thunderstorm during the night (when most residents were sleeping).” Table
111-5 below summarizes the number of case studies per sample group that the researchers
double-coded.

Table 111-5. Summary of Inductive Double-Coding Phase

Sample Category Viable Case Study Count Double-Coded Cases
Internal NWS 88 30 (28%)
EMs and other External Partners 566 57 (10%)
Media 52 8 (15%)

Code synthesis and establishment of theoretical intercoder reliability: After a set of
case studies was double-coded, a senior social scientist met with the two independent
researchers to discuss, synthesize, and combine codes on each case study in the set. These team
meetings ensured theoretical intercoder reliability, a qualitative measurement to see how much
agreement there was between the two independent coders.

Code categorization. After a few sets of cases were synthesized, a code tree was created to
categorize all of the ideas presented in the case studies (see Figure Il11-2a). As more cases were
double-coded, this synthesized code tree began to reveal the top recurring categories.

Assignment of relationships: During the team meetings, the researchers also assigned
relationships among the codes (see Figure 111-3). Relationships were assigned classifications,
such as cause and effect, problem and solution, or simply correlated in that they often happened
at the same time. This process allowed us to see which codes were not only recurring, but also
which ones were most interconnected with others. This process was replicated for a portion of all
the viable case studies in each sample category (i.e., internal NWS, EMs, media). (See Figure Il1-
3 on the next page.)
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a) Code Tree

b) Case Study (each reference
number and corresponding text
relates to a question in the survey)

c) Codes Attached to Case

. Hame
}-O 0_Job Category
}-O 0_Job Responsibilities
O 0_Location
() 0_Media Market Size
() 0_NWS Product Names
O 1_Approving of System
}-O 1_Hazard
(0 1_Message Dissemination Techrol
}-O 1_Perceptions zbout Public....
7 () 1_Receiving NWS Information
O Acknowledging technology access issues

o allowing broadcaster to share information quickly
o Applying convective polygons to entire county
o Approving of NwS

O Ask Eli

o ask gina

O being okay when forecasted impact isnt realized
o being uncertain about storm track

o being weather aware
o f advisory termi
o Changing the 'Wh/A wording

o collaborating with local weather forcast office

gy to elevated risk

o communicating netifications via TV banner
o Communicating severity of storm

o communicating via on air personalities
0 conflicting WinAs from different forcast offices
o Confusing expiration times

o confusing the colors for different alerts
o considering watches and advisories similar
o Conveying levels of alerts

o Conveying storm danger

o conveying the hazard

o deciding to seek shelter

o depending on email notifications

o Determining severity of storm

0 Determining when to sound siren

o disseminating alerts on socizl media

o disseminating all advisories

() disseminating a1l warnings

o communicating the difference between watch and warning

| »

m

Severe Weather Event-Early AM-Tuesday June 23, 2015-Severe T-Som s in Waren McKean Counties
Reference 8- 0.05% Coverage

Severe T-Storm Warning Warren County

Reference 9- 0.05% Coverage

Severe T-Storm Warning Warren County

Reference 10 - 0.05% Coverage

ViaCrawls and Live Broadcast

Reference 11 - 0.05% Coverage

I'dhaveto see the warning again torefresh my memory. | believe it was cdling for damagingt-storm winds of at least 60
MPH, perhaps higher

Reference 12 - 0.05% Coverage
The "buletin point” style method of istinghazards was good
Reference 13 - 0.05% Coverage

Waren County is pretty rural and more detail withradar datz might have been helpgful, such & if there was sheer and maybe
more about the history ofthe storms. | know the problem isthat Warren County is in the NW corner of CTP's coverage area
andthat would affect the radar informationas well. Atragic camping accident occurred with these stom s which resulted in
onefatdity near Sheffield.

Reference 14 - 0.05% Coverage

Maybe more spotter informationif youhaveit orif it is available. Quiteby accidert, | met one of CTF's CO-0P observers
whois also SKYWARN trained. She and her husband responded to the tragedyand reported toyou folks. Getting tha kind
of groundtruth would be helpfu and nowthat [knowthess folks, | used them as weaher watchers onmy shows and call
them to get more ground truth in Waren County when severe weather is imminert or occumring. Also, itmight by nice to
know of som efrequencies for em ergencymanagement in these rural counties tha coud be obtained on theintemet for
these types of stuations .

Reference 15 - 0.05% Coverage

Hezards bullet points are helpful and m aybe going intothose impact based wamings in the fuure would help.

Reference 16 - 0.05% Coverage

MNat much because thisis suchafringe area. The locationis sbout &0 miles away from our TV radar, bu 75-80 mikes away
from CTP & BUF, which of course are more powerful. Nowthat | have spotters on the ground, | have abetter shat. I've

glready garted call ather weather wachers in Warren C ourty, even ifthey are nat trained, just to get some better ground
truth for these rural regions.
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Figure 111-2. Example from NVivo of Codes Attached to a Case Study
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Providing
critical travel
data to public

Having a
meteorologist on
staff

Associated Because

pogng

effective

having
confidence in

Allows you o the data

Associated

messages

Because

1_Approving of

product system

O 3
informing
decisions

Because

Because

0

Using local

media

Associated —>

ne eRg to

research for
more local
information

Associated

4_Finding WWA
not useful_helpful

Parent

Not finding
updates did Parent preparedness
notwork well action appropriate

Q
Missing NWS
email
notification

ugg

notifications to

anticipate
impacts

5_Taking action

to prepare Allows you to
determining
severeity of
threat

Parent Rarent
managing staffing encouraging
» and operations
ik staff to prepare
) &
5_Having timely
info_advanced Allows you to

notice

Figure 1111-3.
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Example of external partner code relationships. The more relationships sprouting out of a code, the more interconnected it is.
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Deductive Analysis

The next phase of the research was designed to use the information gleaned from the inductive
theoretical coding to determine the emergent themes and subsequently identify their respective
keywords. These keywords were then used to identify and summarize the recurring themes in the case
studies. The deductive analysis involved the following steps:

1. Identification of top themes: ERG identified the top themes in the case studies from each
sample group based on the inductive analysis discussed previously. To do this, we considered
two specific factors in the inductive coding patterns.

¢ Code frequency. We counted the number of unique cases in each of our codes and
identified the codes that had the highest number of cases. For example, a code that only
had one case was not considered a top code. Given how the codes were merged and
categorized during team meanings, many of the codes in the organized code tree were
the codes that represented multiple unique cases. However, every individual code was
checked for repetitiveness in the cases.

e Code connectedness. After the number of cases were counted for each code, ERG
analyzed the code relationships by using the “network model” function in NVivo. The goal
was to identify codes that were highly interconnected defined by the number of
“sprouting” relationships extending from the code (see Figure 111-3 on page 22).

2. Consensus of emergent themes. ERG used the combination of code frequency and
interconnectedness to build consensus of the emergent themes. Almost all of the codes with the
highest case count were also interconnected, but some codes were further identified as emergent
themes through the network analysis.

3. Development of keyword list. ERG developed a list of keywords for each theme, and these
keywords were used to deductively code the remaining cases. To develop the keyword list, we
ran a word frequency query on all of the unique phrases or sentences that were identified in all
the cases attached to each individual theme. The words that appeared the most and were
semantically related to the theme were chosen as keywords. For example, for the theme, “Having
Timely Information,” keywords such as “time,” “early,” “ahead,” “advance,” “ample,” and
“duration” were used. The word “issued” also came up as a frequently used term, but was not
semantically related to time, and thus, using the word “issue” or “issued” in a query would not
have found similar content.

” o«

Additionally, to refine a query search, it was sometimes necessary to provide more specific
information regarding keyword proximity. For example, for the “Managing Staffing Decisions”
theme, the list of keywords included a combination of “plans” or “operations” appearing within a
certain word count of the words “staffing” or “employees.” For a few themes, such as
“Considering Outside Factors,” the keyword list showed no semantic pattern (e.g., no pattern was
discernible in the top three keywords for this theme, which were “storm,” “condition,” and
“fuel™). For these themes, we relied on the responses provided to relevant questions in the case
study survey. For instance, EMs gave statements related to the “Receiving NWS Information”
theme as answers to Question 2.2: “How do you normally hear about a weather watch, warning,
or advisory?” In these cases, we simply extracted all responses to the relevant question(s) and
summarized them. Each theme in the report includes a definition followed by a list of keyword
combinations or related survey question(s).

4. Application of keywords to all case studies. Next, ERG used the text query function in NVivo
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to conduct a keyword search on relevant statements in all of the remaining case studies. The
keyword search included all the stems of each keyword (for example, “prepare,” “prepared,”
“preparing,” and “preparedness”). We then mass coded these relevant statements and repeated
this step for each theme. During the mass-coding process, we were mindful of identifying and
eliminating semantic noise. For instance, a keyword search for the hazard “flood” produced a
statement where the respondent said he/she was “flooded” with a large number of phone calls.

5. Analyzed deductive data. Finally, a senior researcher analyzed and summarized this extracted
content for each theme. To ease readability, we corrected egregious spelling errors in the quotes
chosen to exemplify the themes, but did not correct grammatical issues.

Potential Influences and Limitations

With any research study, it is important to reflect on the potential influences and limitations that might
have impacted the outcomes. These limitations do not discount the findings of this study, but rather offer
explanations for some of the challenges faced in the analysis, as well as the potential bounds of the
generalizability of the results:

e Survey fatigue. For reasons previously described, an open-ended case study format was
implemented since a close-ended survey would have limited the possible descriptions of WWA
strengths and weaknesses. However, the open-ended research design may have impacted the
overall response rate. First, given the time commitment required to complete the open-ended
survey, survey fatigue potentially reduced the thoughtfulness or thoroughness of a participant’s
response. This was partially evident by the fact that not all participants answered every question,
or alternatively provided a lengthy response in one box, and then wrote, “see previous answer”
in the next box. This format made it more difficult to analyze the data because answers to the
open-ended questions were found scattered throughout the case study responses.

e Typos and acronyms. The open-ended responses contained many spelling errors and
incomplete sentences, which made it challenging to identify the relevant keywords in the
deductive analysis. In the inductive coding stage, if spelling errors or incomplete sentences made
it too difficult to understand the participant’s case study, it was excluded from analysis as it
would have required too much subjective judgment on behalf of the coder. Additionally, many
acronyms were used, especially in the internal NWS case studies. Some represented shortcuts
and abbreviations used to describe WWAs; others were deciphered through Internet research or
clarified by the NWS team early on in the analysis.

¢ Misunderstanding of external survey track. Another limitation was the survey track in the
external partner survey. A

preliminary question in the
external survey asked respondents

Which category best describes your job? Please choose only one.

to identify their job category (see Emergency Manager or First Responder
Figure I111-4). If participants chose Meteorologist in the Media (T, web only, online newspaper, radio, etc.)
“other,” the fOHOW'uP question Private Sector Meteomlogist who forecasts for specific client needs

asked if the respondent identified

more with being a meteorologist Department of Transportation or Public Works

or a non-meteorologist. If a Schod or University Official
respondent chose meteorologist, Hospital or other Medical Facility Worker
he or she was directed to the Insurance or Reinsurance Indusiry

media track, while choosing non-

. . Other (Please describe)
meteorologist directed a

respondent to the EM track. Out of

the 121 media surveys, only 52 Figure I1111-4. Job Category Question from External

Survey
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were from actual media. The other 69 were storm spotters, EMs, and other unique users.
Questions in the media track were worded for this particular type of respondent; therefore, the
submissions from non-media respondents were excluded from the analysis. It should be noted
that many EMs mangers and other unique users did take the appropriate survey track.

e Limited amount of inductive coding. With qualitative data, it has become a disciplinary
standard to double-code 20 percent of the items® (i.e., cases) to ensure a reliable coding scheme
is developed. Such measures work well when there is a set codebook (i.e., a list of
predetermined terms used to categorize and analyze responses). With this research project,
however, the codebook of keywords and themes was derived inductively from the data.

The team double-coded more than 20 percent of the double-coded cases for the NWS internal
and media respondents. However, because of the large number of external surveys received and
the labor intensity of double-coding 20 percent of the cases, the research team, in consultation
with the NWS, made a methodological decision to double-code 10 percent of the external case
studies. At this stage, recurring theoretical themes were emerging. However, an inductive-coded
analysis of a// the cases could have provided more insights into theoretical patterns of WWA
strengths and weaknesses, as well as the relationships among them.

o Keyword search limitations. While the cases identified through the keywords do reflect their
respective themes, there are likely additional cases that fit the theme that were not detected by
those specific keywords. To counter this shortcoming, the text query searches were programmed
to use the power of NVivo's dictionary. Not only did the search look up all the stems of each word
(For example, “issue,” “issuing,” “issued”), but it also looked up synonyms. Semantic noise was

also eliminated to the extent possible, as described earlier.

1 with content analysis, Cohen’s (1960) kappa, a quantitative measurement of intercoder reliability of qualitative data, is often used
to show the reliability of a codebook. Two independent coders code 20 percent of the sample. Using such measures works well
when there is a set deductive codebook. With this research project, however, the deductive codebook of keywords and themes was
developed using theoretical coding, more akin to grounded theory (Charmaz, 2006). [Cohen, J. (1960). A coefficient of agreement
for nominal scales. Educational and Psychological Measurement, 20(1), 37Y46.; Charmaz, K. (2006). Constructing grounded theory:
A practical guide through qualitative analysis (Introducing Qualitative Methods Series).]
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Summary of All Case Studies

Table IV.1 below summarizes all of the emerging themes with their corresponding definitions in
alphabetical order by group (NWS internal, EMs, and media).

Table 1V.1 Summary of Themes from the Case Studies by Sample Category

Theme/Case Count Definition of Theme

This theme focuses on incorporating impacts into WWA. There is a general desire to include
impacts in criteria or change the WWA system to an impact-based system, but there is no
consistent definition of an impact. The word “impact” is used to convey a hazard, time, spatial
area, damage to property, or an effect on people, such as an accident or death.

This theme includes forecasters’ perceptions that some (or all) of the terms “watch,” “warning,”
and “advisory” are confusing or ineffective. The theme encompasses viewpoints not only of the
terms themselves, but also of instances when a WWA product is reissued, downgraded, or
canceled; when one WWA product replaces another; or when multiple products are issued.

This theme focuses on forecasters’ experiences in collaborating with other entities (e.g., Weather
Forecast Offices [WFOs], national centers, regions, and external partners). Collaboration is viewed
as positive when it helps to coordinate product issuance with other offices or ensure consistent
messaging among partners. Collaboration is viewed as negative when it is difficult to accomplish
and restricts or delays the products that forecasters issue.

This theme addresses the role of graphics, multimedia, and other visual information in
communicating hazardous weather situations, both now and in the future. Graphics are viewed as
important in enhancing the text-heavy WWA system and supplementing traditional dissemination
mechanisms, such as NOAA radio and emails to partners.

This theme focuses on forecasters’ ability to convey confidence in a hazardous weather event
within the current WWA system. The system is viewed as working well for situations when the
confidence is high, but not when the confidence is low. Confidence levels are also viewed as highly
subjective and variable among forecasters, which can result in different WFOs issuing different
WWA products.

This theme reflects forecasters’ opinions on the features of the WWA system that should be
maintained. It also includes suggestions for changes to the system.

1. Adding Impacts to
WWA (8 out of 88 cases)

2. Addressing Confusing
Terminology (27 out of
88 cases)

3. Collaborating with
Other Entities (22 out
of 88 cases)

4. Focusing on Graphics
(12 out of 88 cases)

5. Handling Levels of
Forecast Confidence
(22 out of 88 cases)

6. Maintaining WWA
Features (67 out of 88
cases)

This theme includes both ongoing and past experiences with education, outreach, and training, as
well as suggestions for future improvements. The theme encompasses both internal and external
efforts.

7. Providing Education,
Outreach, and
Training (8 out of 88
cases)

8. Referencing Above or | This theme addresses situations where WWA products do/do not meet specific NWS criteria and/or
Below Criteria (26 out thresholds. It references events where severe weather occurred, but the NWS did not issue a
of 88 cases) WWA product (or did so too late) because criteria were not met, as well as situations where
respondents perceive the criteria as being too broad and therefore WWA products were issued for
marginal events.

9. Referencing Impact- This theme includes any reference to an array of IDSS, such as sending emails to partners,
Based Decision conducting briefings or webinars, making or receiving phone calls, hosting conference calls, or
Support Services otherwise working with customers. IDSS is perceived as being more useful than the WWA system
(IDSS) (19 out of 88 in many instances. In some cases, the WWA system (as opposed to IDSS) is actually viewed as
cases) detrimental to forecasters and their work.

10. Using the WWA Map This theme includes references from forecasters regarding the display of WWAs on the map
(12 out of 88 cases) shown on local or national NWS websites. References include perceptions of the map helping or

hindering communication of weather hazards.

26



Hazard Simplification Project: Findings from the Case Studies

10.

11.

Approving of Present
System (412 out of 566
cases)

Considering Outside
Factors (467 out of 566
cases)

Disseminating and
Sharing NWS
Information (490 out
of 566 cases)

Experiencing
Nighttime Hazards (38
out of 566 cases)

Having Timely
Information (185 out
of 566 cases)

Managing Staffing
Decisions (49 out of
566 cases)

Maintaining WWA
Features (459 out of
566 cases)

Preparing for
Hazardous Weather
(135 out of 566 cases)

Receiving NWS
Information (566 out
of 566 cases)

Referencing Above or
Below Criteria (48 out
of 566 cases)

Using NWS Products
and Services (489 out
of 566 cases)

This theme indicates respondents’ general approval or liking of the current WWA system.

This theme addresses factors outside of WWA products that can influence decision making and
response to a hazardous weather event. These include physical factors such as instrumentation,
on-the-ground verification, standard operating procedures, staff, and equipment; social factors,
such as local knowledge, history, trust in a source, politics, people’s anxieties, and conversations
(both online and offline); and conditional factors, such as timing, events, crowds, and traffic. In
some cases, contributing factors complement the NWS system; in others, they fulfill a process or
product that respondents feel is lacking from the current system.

This theme encompasses various types of information shared (e.g., actual WWA products, maps,
emails, briefings), as well as modes of transmission (e.g., social media, phone calls) and with
whom the information is shared, such as supervisors, partners, the public, and others.

This theme captures examples of experiencing hazardous weather at night and/or statements
related to receiving WWA alerts from the NWS at night.

This theme includes positive, negative, and general statements from respondents related to
having, not having, appreciating, or wanting timely information or advanced notice of a
hazardous weather event. References to information about time (such as time lines and path
cast, in WWA products) are also included.

This theme encompasses responses related to planning and managing staffing and operations in
preparation for hazardous weather. (Cases referencing other kinds of preparation decisions are
included in #8. Preparing for Hazardous Weather.)

This theme reflects EMs’ opinions on the features of the WWA system that should be maintained.
It also includes suggestions for changes to the system.

This theme includes examples of how the WWA system helped respondents prepare for
potentially hazardous weather. The theme also includes instances of how the WWA system
discouraged or did not help respondents prepare. Preparatory actions include mobilizing
operations, assisting special populations, communicating to stakeholders, or taking other steps to
get ready before an event occurs. (Cases referencing managing staff are included in #6.
Managing Staff Decisions.)

This theme captures the variety of sources and media through which EMs receive WWA
information, not just from the NWS but also from sources such as other government agencies
(e.g., FEMA), partners (e.g., neighboring EMs and first responders), and private entities (e.g.,
media).

This theme addresses situations where WWA products do/do not meet specific NWS criteria
and/or thresholds. It references events where severe weather occurred, but the NWS did not
issue a WWA product (or did so too late) because criteria were not met, as well as situations
where respondents perceive the criteria as being too broad and therefore WWA products were
issued for marginal events.

This theme captures how respondents use WWA products and information for a hazardous
weather event, such as to gauge situational awareness; to plan, prepare, and implement
inclement weather processes (see also #8. Preparing for Hazardous Weather); to assist in making
informed decisions about when and what to warn citizens; and to alert first responders. The
products also help to plan staffing (see also #6. Managing Staff Decisions), determine equipment
needs, and develop response and recovery strategies.
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1. Addressing
Overlapping
Boundaries (13 out of
52 cases)

2. Considering Outside
Factors (32 out of 52
cases)

3. Finding WWA
Effective or
Ineffective/Limiting
(42 out of 52 cases)

4. Maintaining WWA
Features (37 out of 52
cases)

5. Referencing Above or
Below Criteria (8 out of
52 cases)

6. Referencing Time or
Timeliness (26 out of
52 cases)

7. Sharing WWA
Information and
Products (44 out of 52
cases)

This theme focuses on situations that arise when a media market is situated at a border of a
county warning area (CWA) or has an audience base that spans multiple CWAs under the
jurisdictions of different WFOs. Overlapping boundaries can pose problems when different
types of WWA products are issued for different counties, when a product is issued for one
CWA but not another, or when different products expire at different times.

This theme focuses on the many factors outside of the WWA system that can influence the
media’s coverage of a hazardous weather event. These contributing factors encompass
instrumentation and models, storm spotter reports, viewer feedback, briefings from NWS and
decision makers, and local knowledge and experience. In some cases, contributing factors
complement the NWS system; in others, they fulfill a process or product that respondents feel
is lacking from the current system.

This theme summarizes the media's thoughts on whether they find the WWA system effective
or ineffective/limiting from a messaging perspective.

This theme reflects the media’s opinions on the features of the WWA system that should be
maintained. It also includes suggestions for changes to the system.

This theme includes statements that reference events that do/do not meet specific NWS
criteria and/or thresholds. They reference specific events where severe weather occurred, but
the NWS did not issue a WWA product (or did so too late) because criteria were not met, as
well as situations where respondents perceive the criteria as being too broad and therefore
WWA products were issued for marginal events.

This theme references situations where respondents have or have not received timely
warnings and advance notice.

This theme captures how respondents share WWA products and information for a hazardous
weather event. It also includes mechanisms used to share this information.
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Key Findings

A number of key findings emerged from the analysis. Some of these findings related to one particular
category of respondent (i.e., NWS forecasters, EMs, or the media), while others represent cross-cutting

themes:

Findings Specific to a Particular Respondent Category

EMs approve of the current system. Out of 566 EM respondents, 412 praised the current
system using phrases such as, “I am happy with the current structure,” “It works for me,” and
“The system you have in place is excellent.” There was a general understanding from these
respondents that weather is not always predictable, and as such, the system may not always work
as well as intended. But, the respondents overwhelmingly believed that the current system meets
their needs. One EM stated, “If people don't understand the current system then they will likely
not understand any future or different system.” This particular sentiment was echoed by a few
NWS staff as well. One forecaster said, “Changing would cost lots of dollars and just move us to a
different level of misunderstanding.”

NWS forecasters and media respondents desire more change than the EM
respondents. The NWS and media cases support changing at least some part of the current
WWA system. Many forecasters stated that the current system does not work well and that the
entire system should be evaluated for change. One forecaster commented, “I think every hazard
product should be on the table for changes.” Few media respondents supported maintaining the
WWA system in its entirety, though there was some support for maintaining the warning
products. While the EM cases overwhelmingly supported maintaining the current system, they
also did present suggestions for changes, such as simplified product formats, more specificity in
messaging, enhanced websites and use of social media, and more coordination and
collaboration—both among NWS offices and between the NWS and other entities.

NWS forecasters and media respondents perceive that the current WWA system is
confusing to the public and even some partners. There is a perception (primarily from the
NWS and media case studies) that members of the public (and even some NWS partners) do not
understand the WWA terms. An NWS forecaster noted, “I watched the weekend television
meteorologist try to explain our warnings. He (an educated, high end user) was confused... One
can only imagine what the public perception was.” The media respondents echoed these
sentiments with one broadcaster stating, “Explaining what each WWA actually means is half the
battle. The terminology is not obvious on its own.” Perceptions of public and partner
misunderstanding, however, are not complete evidence that these groups do not understand the
terminology. Targeted research on public and partner understanding of the WWA terms would be
necessary to truly gauge the validity of these perceptions.

NWS forecasters and the media support the idea of adding impacts to the WWA
system. Some NWS respondents supported changing WWA to an impacts-based system or
incorporating impacts into WWA criteria. One forecaster suggested, “Break the threats/impacts
into levels (low, moderate, high, catastrophic) and enable the field to communicate what the
impact/threat level is.” Several media respondents also endorsed the inclusion of impacts. One
media respondent said, “Keep impacts and suggested actions. People under stress can forget
their plan.” While not a key theme among EMs, some respondents did touch upon the inclusion
of impacts. For example, several EMs suggested that the NWS keep its messages as area-specific
as possible and indicate where potential impacts are most likely to occur.

Findings that Cross-Cut Respondent Types
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e There was general support for simplifying and reducing the number of WWA products,
improving formatting, and using concise, easy-to-understand language. All groups of
respondents supported streamlining or consolidating the number of hazard products and by doing
so decrease the number of products issued. One forecaster said, “We must reduce the number of
headline products and try and focus the titles and messaging on what we can actually do well.” An
EM said, “The different weather warnings for flooding need to be simplified and renamed. | know
that flash flood warning, flood warning and areal flood advisory all have different meanings and
uses. But, the public does not understand the difference between them and neither do many
emergency managers.” There was also general support for organizing the information in a more
user-friendly format, using bullets, and making the messages more readable. Many respondents
suggested that the NWS simplify the language used in its warnings and focus more on conveying
timing, confidence, and impacts. One media respondent said that “concentrating on what is going
to happen--snow amounts over time, wind effects, etc., and directly translating that to impacts
seems far more effective than trying to communicate a wide array of various warnings, watches
and advisories.” This sentiment was echoed by both forecasters and EMs.

e There was a general acknowledgment that the WWA system resides within a larger
communication, operational, and IDSS framework. All respondent groups acknowledged
that the WWA products are typically the /ast piece of information in a continuous flow of weather
information. Many NWS respondents felt that their IDSS was the critical factor in their effective
communication and cited their many mechanisms for providing IDSS to their users, such as
emails, phone calls, social media, briefings, and webinars. EMs echoed this sentiment and praised
the NWS for providing ongoing timing information, early notification of a potential hazardous
situation, and useful ancillary timing information such as graphics. EMs called out text messaging
and smartphone alerts, in particular, as being “essential” to their daily operations, enabling them
to have situational awareness, manage staffing decisions, take preparedness actions, and carry
out other job responsibilities. Media were less dependent on IDSS, though one broadcast
meteorologist said that the “information that flows through the [NWS] Chat helps us verify what
we are seeing on radar or getting from viewers.” They also viewed their own role in translating
WWA products into understandable, public-oriented language as a critical part of a larger
communication framework.

e There was no consensus that any of the individual WWA terms should be eliminated
or replaced. Although some respondents did comment that the WWA terminology is confusing,
they did not overwhelmingly identify specific problems with the particular words “watch, warning,
or advisory.” The NWS respondents were the most critical of the terms. One NWS respondent
stated, “Certainly people STILL do not understand the differences between a watch and a
warning, which is the very basis of our system. We've tried for decades to educate people on the
difference, but to no avail.” Both the NWS forecasters and the media respondents were
somewhat supportive of maintaining the “warning” term. One media respondent observed that,
“Warnings do come off as highly effective, especially tornadoes. Viewers understand the
urgency.” One forecaster stated, “Warnings must be kept. The word ‘warning’ is effective.” An
EM said, “I would shed no tears if advisories and watches went away, but I'd recommend
keeping warning, as that has a stronger meaning outside the NWS usage, and a clearer context
within NWS and EM.”

e The rigid criteria for issuing WWA products can present challenges in collaboration
and coordination among WFOs, which can delay issuing products, reduce preparation
time, and contribute to inconsistent messaging. All three sample groups criticized the
rigidity of the criteria or thresholds for issuing certain WWA products, particularly in the flooding
and winter weather categories. While many NWS and media respondents noted that the WFOs
need to have some guidance and rules in their forecasts, NWS forecasters described the
difficulties they often have in fitting a particular event into strict criteria and in applying differing
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criteria (among different WFOs) to an impending event. One NWS respondent relayed a situation
with a storm producing two hazards: wind and snow. The respondent said, “[it] turned out to be
a huge challenge to manage mainly because of complex headline issues and the challenges in
forecasting, collaborating, and communicating them. This is not an unusual case.” A broadcaster
admonished the NWS to “Be consistent and think outside of criteria. It is robotic to focus on a
criteria based #weather warning system, human interpretation/impact must take precedence.”
EMs described events (particularly severe thunderstorms) that were below criteria leading to no
public notice of the event.

There is a need for flexible consistency. In addition to making the criteria less rigid,
respondents across all three sets of cases discussed the balancing act between consistency and
flexibility. One NWS forecaster observed, “I'd like to see us [the NWS] ‘evolve’ to a point of a
continued discussion of the event and probable impacts.” Though all groups praised NWS IDSS,
NWS forecasters specifically applauded its rule-free, flexible environment: “In this messaging, we
simply talk about the expected event and its likely impacts.” Complementing this sentiment, EMs
suggested giving the NWS "some latitude to customize the criteria to a region,” but noted that
latitude ‘Shouldn't [have] huge deviations.”

The attributes underlying the WWA products are more important than the actual
words. An underlying issue and a major question throughout all the case studies is what
attributes should drive any changes in the current WWA products. When words have strict
meanings (e.g., in the present system, meanings are derived from rigid criteria and thresholds),
language cannot adapt to the weather situation, which can cause frustration. All three groups
commented that there are times when the "severity" of an event is high due to timing or impacts,
but it doesn't meet the criteria. As a result, the watch, warning, and advisory words feel limiting.
Yet, respondents also want clear definitions and standards. EMs often use the term definitions to
justify their binary decisions, while media use the products to determine when they go on air or
not. Definitions can change, but how the words change in terms of underlying meteorological
attributes must have transparency.

There is a need for education and outreach. All three sets of respondents called for
expanded public outreach and education. Although some NWS forecasters felt that the system is
simply unintuitive and no degree of education will help solve this issue, others felt that the system
should continue given the investments made in education, outreach, and training. Several EMs
cautioned against making major changes to the current WWA system as their partners and
customers have become accustomed to the terms and products over the years. Any changes
would require proactive training and outreach to avoid misinterpretation and public confusion, a
sentiment echoed by that of the media as well. Beyond public education and outreach, some cases
pointed to a need for enhanced training, both internally within the NWS and externally with
partners. Forecasters also noted the variation in skill, experience, and training among media users
and suggested more active training.

The next sections of the report present an in-depth discussion of the recurring themes for each sample

group.
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Summary of Internal NWS Case Studies

A number of recurring themes emerged among the NWS internal responses. These themes (presented in
alphabetical order) are:

1. Adding impacts to WWA

2. Collaborating with other entities

3. Addressing confusing terminology

4. Focusing on graphics

5. Handling levels of forecast confidence

6. Maintaining WWA features

7. Providing education, outreach, and training
8. Referencing above or below criteria

9. Referencing IDSS services

10. Using the WWA map

NWS forecasters also provided a number of suggestions for improving the current system. These

suggestions are captured both in the discussions of the various themes, where relevant, as well as in a
listing in Appendix C.
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1. Adding Impacts to WWA

Definition: This theme focuses on incorporating impacts into WWA. There is a general desire to
include impacts in criteria or change the WWA system to an impact-based system, but there is no
consistent definition of an impact. The word “impact” is used to convey a hazard, time, spatial
area, damage to property, or an effect on people, such as an accident or death.

Relevant statements were most often found in response to the following survey questions:

1.3 Please briefly describe the weather situation and thought process for your case study.
Include date(s) of the event (if applicable). Please use lay terms to the extent possible.

1.4 If you can recall, please list the WWAs, and other statements and products issued.

1.5 Did the WWAs and other statements and products issued appropriately convey the
weather for your case study? Why or why not? Please include factors related to the
predicted hazard location and timing, as well as articulation of forecast confidence,
potential impacts, and recommended actions.

1.6 From a hazard messaging standpoint, how was the WWA system effective in your case
study? Please explain.

1.7 From a hazard messaging standpoint, how was the WWA system ineffective or limiting
in your case study? Please explain.

1.8 Do you have any ideas as to how to resolve the current WWA system challenges or
limitations you described in your case study? Please explain.

Keywords Searched:
e Relevant statements that contained words stemming from “impact”
¢ Relevant statements that contained words stemming from “damage”

Case Count: 8 out 88 cases included keywords relevant to the theme.

Examples that Support Including Impacts in WWA Criteria

Respondents stated that WWA products need the inclusion of impacts. Some respondents suggested

developing an impacts scale, changing WWA to an impacts-based system, or incorporating impacts into

WWA criteria. Sample comments include the following:

o The weather service needs to add in some scale of impacts to the criteria for WWAS, as the older
Strict criteria does not always apply to the different situations. We notice this several times a year

when it comes to winter and non-precipitation events. There are times we don't hit warning
criteria snow, but it falls early in the year when the leaves are on the trees and causes many
power outages due to broken tree limbs.

e Green = all clear/good weather, Yellow = Nuisance-type inconveniences, Orange = Significant

impacts to travel/commerce with delays/closures likely, Red = Severe or historic impacts to
travel, commerce, and property, Purple or Black = Unimaginable destruction and chaos that
permanently alters our landscape. 1've just described 5 tiers of impacts, using colors.

e Break the threats/impacts into levels (low, moderate, high, catastrophic) an enable the field to

communicate what the impact/threat level is.
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Examples That lllustrate There Was No Uniform Definition of “Impact”

Although forecasters stated a desire to include impacts, there was no consistent definition of an impact.
Respondents used the word “impact” to describe a hazard, spatial area, time or as people/property
impacts, such as accidents or damage.

Impact as Hazard

o First off, what we put in the "Impacts" bullets are rarely impacts (usually they are hazards), and
only apply to the people who are exposed to the hazard. Example - we might say the impact is
slick roads or dangerous travel conditions. These are not impacts, they are hazards. An impact
would be the car accident or drowning resulting from the flooded roads.

e Once the rain began, offices issued a wide variety of flood products. As it turned out, Flash
Flooding was not the primary impact during Odile. Yes, Flash Flooding did occur, but this became
a prolonged heavy rain and areal flood event.

Impact as Spatial Area

e The impacts from lake-effect snow generally only affects a 10-20 mile wide area downwind from
the Great Lakes yet we have to highlight whole counties where certain sections of a county may
not see any impacts at all. 1 think this is a messaging issue that should be corrected with polygon
shaped warning boxes.

o ..the spatial extent was small but focused on more highly populated areas. In some counties,
the western half of the county would be fine while the eastern half would have significant
impacts.

Impact as Time

o A fast moving storm system on a busy pre-holiday travel day and also with the greatest impacts
at morning rush hour for those working/travelling.

Impact as Accidents/Damage

o We desperately need some sort of convective snow warning that we can issue for these events
[Blizzard-like showers, with near-zero visibility and 30-40 mph], possibly even polygon based,
that are IMPACT driven. All it takes is a quick dusting of snow to cause slick roadways and major
accidents, thus putting a snowfall number to them would be silly.

Examples that Support Basing WWA Products on Severity or Impacts

Forecasters expressed a balancing act between communicating the severity of a weather event with its
potential impacts. Forecasters expressed concern about the public misunderstanding severity of an event,
as one WWA term cannot convey both different levels of severity and impacts:

e Having to issue a tornado warning for any type of tornado, even though the known impact of the
tornado is going to be minimal, degrades the public's perception of the severity of a tornado
warning. When the big event strikes, people may not seek shelter or be slower to seek shelter as
a result. We've tried to reduce this problem by instituting Impact-Based Warnings, but in the end,
we are still issuing a tornado warning.

o Some warnings are highly accurate and valuable, while others are not, both as a function of
weather event severity and the geographic areas highlighted. While the "Go/No-Go" warning
decisions seem to be improving, the ability to discriminate between a "warning” level event and a
high-impact/emergency event in real time is not a widely held skill.
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Definition: This theme includes forecasters’ perceptions that some (or all) of the terms “watch,”
“warning,” and “advisory” are confusing or ineffective. The theme encompasses viewpoints not only
of the terms themselves, but also of instances when a WWA product is reissued, downgraded, or
canceled, or when one WWA product replaces another, or when multiple products are issued.

Relevant statements were most often found in response to the following survey questions:

1.2 Consider a hazardous weather event or a general experience with hazardous weather
where the messaging did (or did not) work well from your viewpoint or those of your
stakeholders. Why are you selecting this event or general experience for a case study? (We
will refer to this as "your case study" in subsequent questions.)

1.3 Please briefly describe the weather situation and thought process for your case study.
Include date(s) of the event (if applicable). Please use lay terms to the extent possible.

1.5 Did the WWAs and other statements and products issued appropriately convey the weather
for your case study? Why or why not? Please include factors related to the predicted hazard
location and timing, as well as articulation of forecast confidence, potential impacts, and
recommended actions.

1.6 From a hazard messaging standpoint, how was the WWA system effective in your case
study? Please explain.

1.7 From a hazard messaging standpoint, how was the WWA system ineffective or limiting in
your case study? Please explain.

1.8 Do you have any ideas as to how to resolve the current WWA system challenges or
limitations you described in your case study? Please explain.

1.9 Are there any features of the WWA system that you feel we must maintain due to its
strength? Please explain.

1.10 What factors outside of the WWA system influenced the success or failure of your case
study?

Keywords Searched:

e Relevant statements that contained words stemming from “term” or “terminology.”
e Relevant statements that contained words stemming from “confuse” or “misunderstand.”
e Relevant statements that contained phrase “difference between."

Case count: 27 out 88 cases included keywords relevant to the theme.

2. Addressing Confusing Terminology
Examples of Perceived Public and Partner Confusion with the WWA Terms

A number of respondents stated that they believed there to be issues with the WWA terminology. The
most-often cited criticism was a perception that users (including EMs, the media, and the public) don't
always understand the WWA terms. Additional criticisms centered on beliefs that the terminology does
not convey impacts, provide actionable information, or effectively communicate the confidence of a
hazardous weather event occurring. Several stated they believed that users mix up the watch and
warning terms or use them interchangeably. A number of respondents also stated they believed that
people can interpret an advisory as a downgrade to a watch. Sample statements reflecting these
perceptions include the following:

o We don't have that much winter weather here and in virtually all events our local media, even
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the ones with degrees in Meteorology, have a heck of a time differentiating between, Watch,
Warning and Advisory.

The terms often get accidentally used interchangeably. In addition, in the current fast paced
world where data are flying around in multiple venues, people tend to just watch for headlines.

There still seem to be limitations to understanding the difference between ‘watch' and ‘warning'.
Advisories often seem to get little notice and the various types of advisories seem to generate
confusion about what means what.

The term Watch also gets confused with the short term Severe Watches when conditions are
favorable for severe storms or tornadoes.

Certainly people STILL do not understand the differences between a watch and a warning, which
/s the very basis of our system. We've tried for decades to educate people on the difference, but
to no avall.

| watched the weekend television meteorologist try to explain our warnings. He (an educated,
high end user) was confused. They are our partners, but we shouldn't need them to explain what
we're doing. One can only imagine what the public perception was.

The EMs do not know the difference between all of our hydrology warnings and statements nor
do they care. All they know is they have feet of water covering roads and parking lots.

Examples of Perceived Public and Partner Confusion when Different or Multiple WWA
Products Are Issued

In addition to the terms themselves, respondents thought it was confusing to their users when the NWS
switches the WWAs issued, such as when a WFO downgrades or cancels one product and issues another.
They also pointed to difficulties when multiple products are issued, or a particular product is issued that
doesn’t adequately convey the threat:

The public gets confused when they see winter storm warnings cancelled, then immediately see
fce storm warning (or freezing rain advisory) issued. In reality, we have one significant hazardous
event we want to warn (alert) people to, so they can mitigate their actions.

Sometimes we get strong thunderstorms that will result in not only large hail but also flash
flooding. Our current products only allow us to warn for large hail and flash flooding separately.
We should be able to combine the two when appropriate or warn for the major hazard while
mentioning the other lessor problem in the text below the headline. Putting out two warnings for
the same storm does not help in our messaging and can lead to confusion with the public and
media.

| believe it was confusing for people to see these headlines in the same product. ... WINTER
WEATHER ADVISORY IS CANCELED... ... FREEZING RAIN ADVISORY IN EFFECT...

... It became potentially confusing to our users to switch types of advisories even when basically
the same impacts were to be observed.

Confusion about our products - Flash flood warning that expired and subsequent Areal Flood
Warning was issued. An EM called us to ask why we cancelled the FFW. EMs were confused and
upset because they are the front lines and are now having to explain our peculiarities to others.

The main threat from this system was wind, and our message should have hit on this wind threat
rather than confuse the public with multiple warnings, one for a threat that had a near-zero
chance of impacting any structures.
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Examples of Perceived Limitations of the Terminology in Conveying Important Warning
Information

Some forecasters found fault with the system not only in its confusing terminology but also in its failure
to adequately convey impacts, actionable information, or confidence through its language:

"o

The current system also Is very confusing because it focuses on the terms "watch”, "warning" or
"aavisory" when it needs to be focused more on conveying impacts. This goes for both visual and

text formats.

Users were confused as to the level of confidence expressed in watches and warnings. Such
confusion means that planning and actions were delayed resulting in a greater negative impact
from the weather event.

We have to get offices into a more impact-flexible frame of mind. We try to lean as far forward
as we can in this area, but my impression is we've just about maxed out the comfort level of all

five of our neighboring WFOs.

1 think if we also get rid or change terms like "advisory, we can make things simpler to
understand and convey impacts and any uncertainty.

Examples that Support Maintaining Current Terminology

For all the critical comments, however, there also was some support among the forecasters for
maintaining the current terminology or at least portion of it. These reflections are included in the
discussion under

37



Hazard Simplification Project: Findings from the Case Studies

3. Collaborating with Other Entities

Definition: This theme focuses on forecasters’ experiences in collaborating with other entities (e.g.,
WFOs, national centers, regions, and external partners). Collaboration is viewed as positive when it
helps to coordinate product issuance with other offices or ensure consistent messaging among
partners. Collaboration is viewed as negative when it is difficult to accomplish and restricts or delays
the products that forecasters issue.

Relevant statements were most often found in response to the following survey questions:

1.2 Consider a hazardous weather event or a general experience with hazardous weather
where the messaging did (or did not) work well from your viewpoint or those of your
stakeholders. Why are you selecting this event or general experience for a case study? (We
will refer to this as "your case study" in subsequent questions.)

1.3 Please briefly describe the weather situation and thought process for your case study.
Include date(s) of the event (if applicable). Please use lay terms to the extent possible.

1.4 If you can recall, please list the WWAs, and other statements and products issued.

1.5 Did the WWAs and other statements and products issued appropriately convey the weather
for your case study? Why or why not? Please include factors related to the predicted hazard
location and timing, as well as articulation of forecast confidence, potential impacts, and
recommended actions.

1.6 From a hazard messaging standpoint, how was the WWA system effective in your case
study? Please explain.

1.7 From a hazard messaging standpoint, how was the WWA system ineffective or limiting in
your case study? Please explain.

1.8 Do you have any ideas as to how to resolve the current WWA system challenges or
limitations you described i