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A. JUSTIFICATION

1. Explain the circumstances that make the collection of information necessary.

The NOAA National Weather Service (NWS) National Hurricane Center (NHC) produces
several forecast graphics in advance of a tropical cyclone to help its partners and members of
the public make appropriate planning and preparedness decisions. The Tropical Cyclone
Forecast Track Graphic, commonly referred to as the “Cone of Uncertainty” (or the Cone), is
designed to convey the forecast uncertainty of the center of a tropical cyclone’s track. The cone
shape represents an outline of the 67th percentile of NHC’s average track effort over the last
five years at each forecast time. This means that the size of the Cone is not dynamic on a storm-
by-storm basis, or even a forecast-by-forecast basis, and reflects the amount of error (forecast
vs. actual path) averaged for all events over the previous five years.

The NWS seeks to understand how its user base interprets and uses the information provided by
the Cone. To accomplish this, it has conducted a comprehensive literature review of the Cone.
The literature shows that the Cone’s visual features have come under scrutiny, with many
studies and reports pointing to misunderstanding about what the graphic represents (NOAA,
2006; Broad et al., 2007; Meyer et al. 2013; Wu et al., 2014; Liu et al., 2015; Losee et al., 2017;
Milch et al., 2018; Bostrom et al., 2018; Padilla et al., 2017; Ruginski et al., 2016; NTSB, 2017;
Sherman-Morris and Del Valle-Martinez; 2017).! These misunderstandings are further
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documented in the extensive literature review conducted last year, which is attached to this ICR
package.

The literature (see attached literature review) has largely focused on how emergency
management and the public use and interpret the Cone, as well as how these interpretations
affect decision-making, particularly concerning evacuations. However, much less is known
about the Cone’s wider user base—particularly those industry sectors that have a role in
protecting public safety or ensuring national security and economic welfare. The literature lacks
research into who uses the Cone, how they interpret the graphic, what decisions they make
based on the graphic, and whether the graphic is helping to inform these decisions.

To better understand its broader user base and these users’ needs for hurricane forecast
information and decision support services, the NWS proposes to conduct a survey of individuals
employed in key “Core Partner” entities. The NWS has defined Core Partners in NWS Policy
Directive 10-24. There are four criteria for determining if an entity is a Core Partner: 1) there is
a legal mandate to support the Core Partner (e.g., Executive Order, statute) or support is a
matter of national security; 2) the entity exercises a large degree of authority or influence
relative to other Core Partners, on public safety or management of the nation’s water resources
for the public good; 3) the entity serves a population or entity particularly vulnerable to impacts
of weather, water, or climate hazards; or 4) the entity acts as a force multiplier to help amplify
NWS messages to other partners. The Policy Directive also acknowledges that while there are a
large number of individuals who are critical in building a Weather-Ready Nation, Core Partners
have a unique need for direct access to NWS information based on the critical public services
they provide or to facilitate their role in supporting the NWS mission.

Based on the criteria described above, the NWS chose four key industries for the proposed
survey:?

e Transportation including air, water, transit, rail, and truck transportation; pipeline
transportation; scenic and sightseeing transportation; couriers and messengers;
warehousing and storage; etc. Meets Core Partner criteria 1, 2, 3: Hurricanes pose
significant disruptions to supply chains and the flow of freight and goods; transportation
authorities also play critical roles in ensuring the safe movement of people in advance of
a hurricane.

e Marine including shipping, water transportation, boat building support for oil and gas
operations, commercial fishing, etc. Meets Core Partner criteria 1, 2, 3: Hurricanes have
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been the cause of many maritime disasters, and the marine sector is a key player in
facilitating the movement of U.S. goods and services.

e Energy/utilities including oil and gas production, pipeline and refining, electricity or
natural gas facilities, water and wastewater utilities, etc. Meets Core Partner criteria 1, 2,
3: Hurricanes have caused billions of dollars of damage to the energy/utility
infrastructure over the years, impacting production and causing fluctuations in energy
prices, as well as creating disruptions to housing and threats to public health, particularly
if electric, water, or wastewater utilities are impacted.

e Tourism including travel, food and hospitality, sports, hotels and motels, other
accommodations, scenic and sightseeing services, etc. Meets Core Partner criteria 3 and
4: The tourism industry not only plays a vital role in helping to convey and amplify NWS
messages in advance of a hurricane, but the sector can also face significant losses as a
result of hurricanes.

The specific target audience for the survey is individuals within these four sectors who use the
Cone of Uncertainty, or have knowledge of how the Cone of Uncertainty is used, within their
organizations to make decisions. These individuals may include representatives from energy
facilities/utilities, hotels, airlines, cruise lines, and cargo shipping companies, among others.

The survey seeks to discern the degree to which respondents use the Cone of Uncertainty to
make operational decisions within their organizations, as well as to determine whether the
product helps or hinders their decision-making. The survey supports Section 104 of the 2017
Weather Research and Forecasting Innovation Act (Pub. L. 115-25, H.R. 535), which calls for
NOAA to improve hurricane forecasting and communication, as well as NWS Policy Directive
10-24, which calls for the NWS to provide detailed, accurate, and timely impact-based decision
support services, particularly in association with high-impact events. The survey will help to
improve the NWS’s understanding of how and when the Cone graphic is used by Core Partner
organizations and if the graphic is serving Core partners’ decision-making needs—or if changes
are needed to the product to better serve the user base.

2. Explain how, by whom, how frequently, and for what purpose the information will be
used. If the information collected will be disseminated to the public or used to support

information that will be disseminated to the public, then explain how the collection
complies with all applicable Information Quality Guidelines.

NOAA’s NWS is conducting a web-based survey with four key stakeholder groups. The survey
will be deployed by Eastern Research Group, Inc. (ERG), NOAA’s contractor for this work. The
survey will be conducted using the Qualtrics, Inc., online web data collection platform. All
responses will be collected via the Qualtrics platform.

The survey will be a one-time data collection.

NOAA is interested in collecting data about the interpretation and use of the Cone of Uncertainty
in the decision-making of key sectors that are at significant risk during a hurricane:
energy/utilities, tourism, transportation, and marine. NOAA will use the data from the survey to
determine how embedded the Cone of Uncertainty is in these key stakeholders’ decision-making,
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as well as to determine what those decisions and implications look like (life and safety, loss
reduction, other). It is vitally important for the NHC to understand this information before
making any changes to the Cone graphic (e.g., visualization changes with the intent of improving
understanding).

NOAA will collect the following information:

e Organizational past experience with hurricanes. This will help NOAA understand what
types of decisions partners make related to hurricane preparedness.

o Extent of damage and/or adverse effects organizations have experienced from past
hurricanes. This will help NOAA determine the economic and societal outcomes partners
have experienced as a result of hurricanes, so the agency can think about forecast and/or
Cone improvements to contribute to positive future outcomes.

e Preparedness actions and decision-making in advance of a hurricane. This will allow
NOAA to understand whether partners have institutionalized procedures for hurricane
preparation.

e Use of information resources and tools, including those provided by NOAA. This will
allow NOAA to identify whether NOAA products are embedded in partners’ decision-
making and, if so, how deeply they are embedded.

o Types of forecast parameters needed (e.g., storm track, storm intensity, and storm size).
This will help NOAA identify whether the Cone currently conveys all the parameters
essential to partner decision-making, or whether partners rely on/need a variety of
forecast products. NOAA can use this information to determine whether it should find a
better way to present its current hurricane products suite or whether it should create a
more consolidated hurricane product in the future.

e Ability to understand and interpret the information provided by the Cone graphic.

e Feedback on ease of use and clarity of the Cone graphic. This will help NOAA decide
whether Cone refinements are needed.

e Suggestions for enhancing the content or design of the Cone graphic. This information
will help NOAA determine what types of refinements are most desirable to key
stakeholders.

It is anticipated that the information collected will be disseminated to the public or used to
support publicly disseminated information. NOAA NWS will retain control over the information
and safeguard it from improper access, modification, and destruction, consistent with NOAA
standards for confidentiality, privacy, and electronic information. See response to Question 10 of
this Supporting Statement for more information on confidentiality and privacy. The information
collection is designed to yield data that meet all applicable information quality guidelines. Prior
to dissemination, the information will be subjected to quality control measures and a pre-
dissemination review pursuant to Section 515 of Public Law 106-554.

3. Describe whether, and to what extent, the collection of information involves the use of

automated, electronic, mechanical, or other technological techniques or other forms of
information technology.

The survey will be conducted using the Qualtrics, Inc., online web data collection platform. All
responses will be collected via the Qualtrics platform. No forms are involved; only an online
survey instrument will be used. It is not possible to generate a printable version of the form that
is easily fillable by respondents. All respondents will have access to the internet to complete the
4



online survey, and completing the online survey will not require any additional software or
operating system requirements.

The results will be made available to the public in the form of a report with raw data tabulations
provided in an appendix.

4. Describe efforts to identify duplication.

To the best of our knowledge, no other studies or data collection efforts have been performed
that focus on this type of information on the Cone. As part of its project, ERG, NOAA’s
contractor for this work, conducted an extensive literature review of nearly 60 scientific studies
and research studies and found no studies in the public domain that assess how these sectors use
the Cone in decision-making.

The literature review revealed several types of misunderstandings (primarily documented among
members of the public or nonexperts) with the Cone. These misunderstandings arise both from
the way people comprehend the map’s salient visual features (e.g., track line, cone boundary,
legend), as well as from the way they perceive and process this information. Common
misunderstandings documented in the literature include misinterpreting the Cone as the storm
impact area, equating the size of the Cone to the size of the hurricane, and focusing on the center
track line and failing to recognize that hurricanes do not always follow the forecast track or even
fall within the Cone. Much of the research that has been done focuses on how these
misinterpretations and errors in judgment have important consequences on decision-making,
such as whether to shelter in place or evacuate.

A gap in the literature is that these studies are typically conducted with nonexperts (and often
students), but there is a much wider user base of hurricane forecast information that is not
captured in this research. Furthermore, study participants are not typically provided with any
information concerning the conventions of the display that they may be evaluating (e.g., such as
the basis for probability distributions or what data outliers may or may not be captured) or any
social information (such as what the media is saying about a forecast or what friends and family
are doing). Another limitation in the research is that study participants frequently make
judgments based on a single piece of information in a controlled environment. In a real-world
setting, people get information from multiple sources—and this information would change as the
storm approaches land.

This survey, with its focus on the less-studied user base that is making critical decisions affecting
people’s lives, national security, and economic welfare, fills an important gap. This survey will
help the NWS understand how these users are interpreting the Cone, what other types of
information these users are accessing, what decisions they are making based on this information,
and where and how the Cone fits into this broader landscape of forecast information.

5. If the collection of information involves small businesses or other small entities, describe
the methods used to minimize burden.

We expect that the majority of respondents will be representing medium- to large-sized
organizations, including utilities and oil and gas operations, or government organizations such as
port authorities. However, a portion of the respondents would likely be classified as small
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businesses, such as those in scenic/sightseeing industries. To reduce the burden on those entities,
we have designed a simple online survey with a majority of close-ended questions. Respondents
should be able to complete this survey within 20 minutes or less. The survey does not ask them
to review records or search for other information.

6. Describe the consequences to the Federal program or policy activities if the collection is
not conducted or is conducted less frequently.

If these data are not collected, NOAA will continue to lack insights into how important partners
use the Cone of Uncertainty and other hurricane forecast information, how embedded these
products are in their preparedness decision-making, and the benefits they derive from the
information. NOAA will also lack information on how easy it is to use and interpret the Cone
graphic and other NOAA hurricane forecast information and whether there are any unmet
information needs. If these data are not collected, NOAA will not be able to improve its forecast
communication and develop informational products that better meet the needs of its stakeholders.

7. Explain any special circumstances that require the collection to be conducted in a
manner inconsistent with OMB guidelines.

There are no inconsistencies with OMB guidelines.

8. If applicable, provide a copy and identify the date and page number of publication in

the Federal Register of the agency's notice, required by 5 CFR 1320.8 (d), soliciting
comments on the information collection prior to submission to OMB.

Summarize public comments received in response to that notice and describe actions taken
by the agency in response to these comments.

Specifically address comments received on cost and hour burden.

Describe efforts to consult with persons outside the agency to obtain their views on the
availability of data, frequency of collection, the clarity of instructions and recordkeeping,
disclosure, or reporting format (if any), and on the data elements to be recorded, disclosed,
or reported.

A Federal Register Notice published on May 16, 2019 (84 FR 22115) solicited public comments.
No comments were received.

9. Explain any decisions to provide payments or gifts to respondents, other than
remuneration of contractors or grantees.

There are no gifts or payments being made to respondents.

10. Describe any assurance of confidentiality provided to respondents and the basis for
assurance in statute, regulation, or agency policy.

NOAA will ensure the data are kept confidential to the extent allowed by law. While NOAA will
distribute the survey to potential respondents via a web link, NOAA’s contractor, Eastern
Research Group, Inc. (ERG), will collect and analyze the data. Prior to providing any data to
NOAA, ERG will remove any identifying information from the survey responses.



11. Provide additional justification for any questions of a sensitive nature, such as sexual

behavior and attitudes, religious beliefs, and other matters that are commonly considered
private.

The survey does not involve any sensitive questions.
12. Provide an estimate in hours of the burden of the collection of information.

Table 1 provides an estimate of the respondent breakdown for the survey, and Table 2 presents a
burden estimate for the survey based on these respondents. Respondents should be able to
complete this survey within 20 minutes or less. The survey does not ask them to review records
or search for other information, and the majority of the questions are close-ended.

The survey respondents can be broken into two broad categories:

* Respondents on NWS Weather Forecast Office (WFO) lists. The NHC has developed
a list of 55 NWS WFOs in the geographic areas of interest (i.e., locations that
experienced hurricanes within recent years) consisting of 30 inland and 25 coastal areas.
Each WFO has developed its own partner list based on its Core Partners and guidance
provided under NWS Policy Directive 10-24 for providing impact-based decision
support services. Based on information from the WFOs, we assume the average WFO
list contains about 240 partner names, and that, on average, about one-fourth (60) of
these names in each list are in the sectors of interest. For the 30 inland areas, we assume
that the 60 names on each list are evenly divided among the three sectors, excluding the
marine sector. For the 25 coastal WFOs, we expect the marine sector will make up one-
half of the names on each list (30 names per WFO), while the other 30 inland WFOs will
have no marine names, but contain the names of the other three sectors of interest. The
survey will involve collecting data from all names compiled through this process.

e Respondents on targeted lists. The NWS has targeted lists of partners from the NHC
(marine sector), which contain 232 marine partners’ names. The NWS also maintains a
list of names on its Weather-Ready Nation Ambassadors (WRN) initiative, which works
to build partnerships to strengthen partner and community resilience to extreme weather
and water events. As of January 24, 2019, there were 10,561 ambassadors in the
program. Based on discussions with NOAA staff that manage the WRN initiative, we
assume that one-tenth of the ambassadors (1,056) fall within the four sectors of interest
and that those names are evenly divided in the four sectors of interest (264 names in
each of the four sectors). Also, there are 100 ambassadors in the WRN Aviation
Ambassador program, which fall within the transportation sector.

Based on past experience, we expect that 30 percent of the total survey respondents will
complete the survey. As noted above, Table 2 provides an estimate of the total respondent
burden. Overall, we expect that 1,406 people will respond to the survey; assuming 20 minutes
per response results in an estimate of 468.5 burden hours and an estimated cost of $22,731.3

? Calculation is 1,406 respondents x 20 minutes = 28,120 minutes divided by 60 minutes/hour = 468.5 hours x
$48.52 = $22,731. Note that $48.52 is the median hourly rate for general and operations managers from the Bureau
of Labor Statistics https://www.bls.gov/oes/current/oes111021.htm.




We also expect that 1) the Office of the Federal Coordinator for Meteorology (OFCM) and the
U.S. Departments of Energy and Transportation will share the survey link with their partners,
and 2) that some respondents will share the link with a colleague or other member of their
profession, but we have not made an attempt to estimate those numbers.

Table 1. Potential Number of Respondents for the Survey

Respondent Source Marine Transport = Energy/Utilities Tourism
WFO Partner Lists (30 Inland) ! 600 600 600
WEFO Partner Lists (25 Coastal) ™ 750 250 250 250
NHC Marine Partner Lists 232

WRN Ambassadors ! 264 364 264 264
Subtotals 1,246 1,214 1,114 1,114
Total Potential Respondents 4,688

Expected Response (30 Percent of 1,406

Total)

[l The average WFO list contains about 60 partner names across the sectors of interest. There are 30 inland
WFOs, and these lists contain no marine sector names. The 60 names on each list are evenly divided among the
remaining three sectors (20 names/sector x 30 WFOs = 600 names per sector).

" There are 55 NWS WFOs in the geographic areas of interest (i.e., locations that experienced hurricanes within
recent years)—each with its own partner list. The average WFO list contains about 60 partner names across the
sectors of interest. There are 25 coastal WFOs, and the marine sector makes up half of the names on each list
(30 names x 25 WFOs= 750 names). The remainder of the names (30 names) are evenly divided among the other
three sectors (10 names x 25 WFOs = 250 names per sector).

[ The NHC maintains lists of marine partners; there are 232 names on these lists.

4 As of January 24, 2019, there were 10,561 ambassadors in the program as a whole. Based on discussions with
NOAA staff that manage the WRN initiative, we assume that one-tenth of the ambassadors (1,056) fall within the
four sectors of interest and that those names are evenly divided among the four sectors (264).

[ In addition to the 264 names in the transportation list that are part of the general WRN Ambassador program,
there are another 100 ambassadors in the WRN Aviation Ambassador program.

Table 2. Time Burden Estimates for the Survey

Region Group Total Time per Total Burden Total Annual
Responses Response Hours Cost ™
Marine NHC Contacts 70 20 minutes 23.3 $1,131
WFO Lists 225 20 minutes 75.0 $3,639
WRN Ambassadors 79 20 minutes 26.3 $1,276
Energy/Utilities WFO Lists 255 20 minutes 85.0 $4,124
WRN Ambassadors 79 20 minutes 26.3 $1,276
Tourism WFO Lists 255 20 minutes 85.0 $4,124
WRN Ambassadors 79 20 minutes 26.3 $1,276
Transportation WFO Lists 255 20 minutes 85.0 $4,124
WRN Ambassadors 109 20 minutes 36.3 $1,761
Totals 1,406 468.5 $22,731

lalTotal respondents based on a 30 percent response rate. All respondents will provide only one response per year.
1 Cost was calculated using the median hourly rate ($48.52) for general and operations managers from the
Bureau of Labor Statistics: https://www.bls.gov/oes/current/oes111021.htm.




13. Provide an estimate of the total annual cost burden to the respondents or record-
keepers resulting from the collection (excluding the value of the burden hours in Question
12 above).

There are no recordkeeping costs associated with this collection effort.

14. Provide estimates of annualized cost to the Federal government.

The total cost to the federal government is $169,013. As detailed in Table 3, this includes the
cost of the contract under which the survey will be developed, administered, analyzed, and
reported ($140,455) and the federal labor cost for pre-solicitation of the contract ($5,886);
reviewing proposals ($2,834), deliverables ($6,540), and the final presentation ($654); preparing
the final Federal Register Notice ($872); and coordinating the overall contract process ($11,772).

Table 3. Estimated Annualized Cost to the Federal Government

Cost Descriptions Grade/Step Loaded Labor Cost = Effort Cost to
(Hourly) (Hours Government ™
Federal Oversight :
Initial scoping, draft SOW, pre-award GS-14/GS-15 = $109.00 54 $5,886.00
calls
Review proposals, conduct review calls, GS-14/GS-15 = $109.00 26 $2,834.00
debrief non-selected bidders
Review deliverables GS-14/GS-15 = $109.00 60 $6,540.00
Attend and comment on final presentation = GS-14/GS-15 = $109.00 6 $654.00
Prepare Federal Register Notice GS-14/GS-15 = $109.00 8 $872.00
Monthly coordination calls GS-14/GS-15 = $109.00 108 $11,772.00
Total Federal Oversight Cost $28,558.00
Total Contract Cost $140,455.00
Total Cost to Government 262 $169,013 ™

lal - Federal oversight was estimated by multiplying the fully loaded hourly wage of $109 (column 3) for federal
employees (at high GS-14 and low GS-15) by the total time burden of hours (column 4) spent on each task.
I Total cost to government equals sum of federal oversight costs ($28,558) plus contract cost ($140,455).

15. Explain the reasons for any program changes or adjustments.

This is a new program.

16. For collections whose results will be published, outline the plans for tabulation and
publication.

NOAA will develop tabulations and cross-tabulations of the collected data as needed. NOAA
will collect the data over the 1 to 2 months following approval. The information will be
published via the NWS website.

17. If seeking approval to not display the expiration date for OMB approval of the
information collection, explain the reasons why display would be inappropriate.

NOAA will display the expiration date.



18. Explain each exception to the certification statement.

There are no exceptions for compliance with provisions in the certification statement.
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