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B. Collections of Information Employing Statistical Methods
1. Describe (including a numerical estimate) the potential respondent universe and any sampling or other respondent selection method to be used. Data on the number of entities (e.g., establishments, State and local government units, households, or persons) in the universe covered by the collection and in the corresponding sample are to be provided in tabular form for the universe as a whole and for each of the strata in the proposed sample. Indicate expected response rates for the collection as a whole. If the collection had been conducted previously, include the actual response rate achieved during the last collection.
Survey
Respondent Universe
The survey will collect data from people in five states that are most prone to tsunami risk: Alaska, California, Hawai'i, Oregon, and Washington. The survey will focus on the adult population from each state (aged 18 plus). Furthermore, NWS will restrict the sample to those who could come into close proximity to the ocean or other waterways (e.g., harbor, rivers) prone to tsunami risk; this includes: 
· Respondents in California, Oregon, Washington, and Alaska who indicate that they live within 10 miles of the shoreline will be included while all Hawai’i respondents will be included. 
· Respondents who indicate that they travel at least “occasionally” to within 1-2 miles of the shoreline will also be included.
Table 1 provides Census Bureau data on the total population of each state aged 18 or over. These population estimates reflect all people living in the state and not just those who reside within 10 miles of a shoreline. However, as noted in the bullets above, NWS is also targeting those who visit the shoreline “occasionally” which may include many residents further inland. Thus, NWS expects the population numbers in Table 1 to provide a reasonable approximation of the respondent universe for this survey. NWS will draw from this in selecting the sample by using an online panel provider to select potential respondents with the criteria defined in the bullet points above.
Table 1 also provides the sample size estimates for the survey. NWS’s contractor for this work has budgeted for 800 responses to the survey and allocated those responses across the five states. To ensure residents of California do not dominate the survey responses, NWS will limit the number of responses from California to 40 percent (320 targeted responses) of the total sample. NWS has assumed the remaining 480 responses would be allocated based on proportional populations of the other four states. For example, since Washington has approximately 55 percent of the populations of Alaska, Hawaii, Oregon, and Washington, 264 respondents of the remaining non-California respondents were allocated to Washington. The expected number of respondents from each state appear in Table 1. NWS has also assumed a 33 percent response rate based on the Wu et al. (2022) which provides a meta-analysis of response rates to online surveys. Wu et al. find that surveys with 701-2,500 respondents averaged a response rate of 33.9 percent with a 95 percent confidence interval of 30.2 percent to 36.6 percent. NWS notes that this survey is on the lower end of the respondent range reported in Wu et al. and surveys in the range of 301-700 respondents had an average response rate of 44.6 percent (95 percent confidence interval of 41.2 to 48.0 percent). Thus, NWS is confident in the 33 percent response rate being a reasonable estimate, but we also note that the results of Wu et al. indicate our actual response rate may be higher. Finally, Table 1 also provides the sample needed (selected sample) to obtain the expected total in each state assuming a 33 percent response rate by dividing the expected number of responses (our target for this work based on budget) by the response rate.
Table 1. Population and Sample Estimates
	State
	Population Over the Age of 18 [a]
	Selected 
Sample
	Response Rate
	Expected Number of Respondents 

	Alaska
	565,186
	72
	33%
	24

	California
	31,012,711
	961
	
	320

	Hawai'i
	1,152,797
	144
	
	48

	Oregon
	3,446,156
	432
	
	144

	Washington
	6,303,143
	793
	
	264

	Totals
	42,479,993
	2,402
	33%
	800


[a] https://www.census.gov/data/tables/time-series/demo/popest/2020s-state-detail.html 

Selection Method
The NWS will use stratified random sampling in this study where we stratify by state. As noted above, NWS plans to limit California to no more than 40 percent of the sample and the remaining sample will be allocated proportionally (based on population) over the remaining four states. . NWS will instruct the online panel company selected to randomly select the numbers listed in Table 1 above for each state. As noted above, NWS expects that 33 percent (Wu et al., 2022; see discussion prior to Table 1 for justification of value) of those will respond to the survey. In the event fewer responses or some initial selections are out of scope (e.g., not an adult), NWS will instruct the panel company to select replacements and to target the sample size listed in Table 1.
Focus Groups
The focus groups will be conducted by drawing from state/local emergency managers, federal staff, and broadcast meteorologists from the five states where the survey is being implemented (Alaska, California, Hawai'i, Oregon, and Washington). NWS maintains relationships with many of these individuals in performing its daily work. NWS will recruit (select) respondents from those who are active users of NWS’s tsunami information. Given that the focus groups will need individuals who are active users of NWS tsunami messaging, NWS will not be using random selection methods to form the groups. Overall, NWS expects to hold four groups with a total of 40 non-federal participants. NWS expects that one-third of the participants in the groups to come from California and the remaining ones to be distributed roughly equally across the other four states. 

2. Describe the procedures for the collection of information including:
· Statistical methodology for stratification and sample selection,
· Estimation procedure,
· Degree of accuracy needed for the purpose described in the justification,
· Unusual problems requiring specialized sampling procedures, and
· Any use of periodic (less frequent than annual) data collection cycles to reduce burden.
Survey
The sample size for the survey was determined by the available budget. The contractor NWS selected through a competitive bid process budgeted for collecting 800 responses. As described in Part A, the survey involves assigning respondents to see either new or current NWS tsunami messages in hypothetical scenarios and then asking how they would respond given the information provided. Given the fixed sample size, NWS has calculated the precision for which differences in responses can be detected between groups of respondents who see different NWS messages and the associated statistical power of tests to compare responses.
Statistical methods for stratification and sample selection
NWS will work with an online public sample provider to obtain access to a public sample from each state. Respondents will be randomly selected from the online panel to take the survey based on screening criteria and a distribution over the states in the sample. 
For screening criteria, NWS will use the following:
· Respondents must be 18 or older
· Respondents must reside in one of the five in-scope states: Alaska, California, Hawai’i, Oregon, and Washington. 
· Respondents in California, Oregon, Washington, and Alaska must either indicate that they: 
· Live within 10 miles of the shoreline 
· Travel at least “occasionally” to within 1-2 miles of the shoreline will also be included
· All respondents from Hawai’i will be included
NWS is also planning to target an adequate number of responses from each in-scope state. To ensure adequate representation from all of the states included in the survey scope, NWS plans to limit the number of responses from California given its size relative to the other four states. NWS notes, however, that the study is not looking to draw conclusions at the state level. Table 2 provides the total population over the age of 18 of each state in the sample. Given that California represents 73 percent of that total, NWS decided to limit the sample from California to 40 percent of the total sample (320 respondents). The remaining 480 respondents were then distributed to the other four states based on their share of population over the age of 18 among those four states. 
Table 2. Public Sample Respondent Numbers by State
	State
	Population Over Age 18
	Targeted Sample

	
	Number [a]
	Percent of Five States
	Percent of States Excluding CA
	Respondents
	Percent of Sample

	Alaska
	565,186
	1.3%
	5%
	24
	3%

	California
	31,012,711
	73.0%
	-
	320
	40%

	Hawai'i
	1,152,797
	2.7%
	10%
	48
	6%

	Oregon
	3,446,156
	8.1%
	30%
	144
	18%

	Washington
	6,303,143
	14.8%
	55%
	264
	33%

	Totals
	42,479,993
	100%
	-
	800
	100%


[a] https://www.census.gov/data/tables/time-series/demo/popest/2020s-state-detail.html 

Estimation Procedure 
As noted above, NWS has set the targeted number of complete surveys at 800 based on the budget for the work. NWS will provide a discussion of the obtainable accuracy from this sample in the accuracy section below.
Following the data collection, NWS will weight the sample respondents based on three population factors: 
· State - Given that NWS is over-representing four states (relative to California), re-weighting the data collected to reflect the total population over the five states is warranted.
· Age - Prior work on refining NWS messaging performed by NWS has shown that older respondents tend to be more risk-averse than younger respondents (ERG, 2018).
· Sex - Prior work on refining NWS messaging performed by NWS has shown that women tend to be more risk-averse than men (ERG, 2018).
Thus, adjusting for those three factors in the weighting process will allow for more representative data.
Degree of Accuracy
NWS is interested in assessing specific aspects of the current tsunami alerting system:
· The use of Tsunami Information Statement to a Tsunami Watch, which may be similar in nature.
· New headline language for the Tsunami Advisory to be in line with other work at NWS. 
· The use of the term “tsunami emergency” in relation to the current term “tsunami warning”. NWS wants to test whether the use of the word “emergency” performs better than the term “warning” for inland threats.
· How respondents interpret and act on a “cancellation” of a tsunami alert product.
This section describes the accuracy NWS can expect based on the comparisons described above and a sample of 800 respondents. 
First, respondents are assigned to testing modules where they will see the different messages. The modules seen by respondents depend on their assignment to a tsunami source location and then to a location for themselves in relation to the shoreline. For tsunami source locations, respondents are either assigned to near-field sources or far-field sources. Near-field sources involve situations in which NWS has less lead-time to issue messages and often involve skipping a Tsunami Information Statement or Watch. NWS has decided to randomly assign 40 percent of respondents to near-field sources and the remaining 60 percent to far-field sources. In terms of respondent location, respondents can be either assigned to a shoreline location (i.e., can easily touch or see the water) or to an inland location. Advisories are only relevant for shoreline locations based on NWS usage. Respondents who are assigned to shoreline locations see the advisory testing module and those assigned to inland locations see the warning/emergency testing module. Respondents are randomly assigned to either location at 50 percent. All respondents eventually see a cancellation notice. Table 3 provides a crosswalk between respondent assignment and the message testing modules. 


Table 3. Respondent Assignment to Testing Modules
	Tsunami Source 
	Respondent Location
	Message Testing Modules

	
	
	Tsunami Information Statement / Watch
	Advisory
	Warning / Emergency
	Cancellation

	Near-field
	Shoreline
	No
	Yes
	No
	Yes

	
	Inland
	No
	No
	Yes
	Yes

	Far-field
	Shoreline
	Yes
	Yes
	No
	Yes

	
	Inland
	Yes
	No
	Yes
	Yes



NWS plans to prompt each respondent with two tsunami event scenarios. Respondents will be assigned to one source-location combination (first scenario), then assigned to a second (different) source-location combination (second scenario). However, the respondent would only see the cancellation notices, following the second scenario. Following the respondent being informed of where they are (shoreline or inland) and the NWS message, the survey asks respondents how likely they are to:
· Remain where they are (remain)
· Seek out additional information (monitor)
· Move back from the shoreline (move back)[footnoteRef:2] [2:  The “move back” question will only be asked to respondents assigned to a shoreline scenario.] 

· Move out of the “hazard zone” (get safe)
Respondents can choose their response from a five-point scale. NWS assessed accuracy based on use of this scale converted to a binary response with the two highest scale points (4 or 5) representing taking a “strong protective action” response and the other three (1, 2, or 3) representing taking a “less protective or no action” response. Precision estimates are based on comparing the percentage in the “strong protective action” categories between respondents who saw different messages. Cancellations use a different set of items:
· The danger of a tsunami has passed (no danger)
· Continue to monitor the situation (monitor)
· It is now safe to go to or return to the shore (safe)
These items are asked using a five-point agreement scale. Once again, for calculating precision, NWS has divided the five-point scale between those indicating a four or five on the scale and those indicating three or below. For cancellations, respondents indicating a four or five for the “no danger” item or the “safe” item reflect a misunderstanding of cancellations (less desired) while a four or five on the “monitor” item represents a desired response to the cancellation. For assessing responses to cancellations, NWS calculated the precision for each item against a presumed 50 percent value (i.e., worst case scenario). 
The degree of accuracy will depend on the number of respondents (800) and the number of responses those respondents provide for each distinct message in each testing module Additionally, some respondents will see “marine and beach warning” as their advisory message; those respondents will also see a prompt for a Tsunami Warning after the advisory message to assess how use of two products with the word “warning” work together. Table 4 provides a breakdown of the number of responses to each distinct message being tested. These are calculated by distributing the respondents between the four source-respondent location scenarios, dividing by the number of distinct messages in each module, and then multiplying by two scenarios for each respondent (except for cancellations). For example, 160 respondents are allocated to the near-field/shoreline scenario (800 x 40% x 50%). These 160 respondents are assigned (with equal probability) to one of three distinct messages, so 53.3 responses per message. Since respondents see two scenarios, we multiply by two to get 107 (after rounding) responses per distinct message. 
Table 4. Number of Responses for Distinct Messages
	Tsunami Source Location
	Respondent Location
	Testing Modules

	
	
	Tsunami Information Statement / Watch [a]
	Advisory [a]
	Warning / Emergency [a]
	Cancellation [b]

	Near-field [c]
	Shoreline [d]
	-
	107
	107 [e]
	160

	
	Inland [d]
	-
	-
	160
	160

	Far-field [c] 
	Shoreline [d]
	240
	160
	160 [e]
	240

	
	Inland [d]
	240
	
	240
	240

	Totals
	-
	480
	267
	Warning: 667
Emergency: 400
	800


[a] Each respondent would see two of these testing modules during the survey implementation. 
[b] Respondents would only see the cancellation notice after the second scenario (source-respondent location combination) they are promoted with.
[c] Forty percent of respondents will be assigned to near-field and 60 percent to far-field.
[d] Fifty percent of respondents will be assigned to shoreline and to inland. 
[e] Respondents in these scenarios who see the term “marine and beach warning” will also see the Tsunami Warning message to assess discernment between the two terms using the word “warning”.

NWS used the values on the total lines in Table 4 to calculate the obtainable precision for the sample for each testing module. To calculate obtainable precision, NWS used a power analysis/effect size approach (Cohen, 1988). For all the modules except the cancellation module, NWS is testing the reactions to one message against another message. In each case, there is a “base” comparison message defined as:
· Tsunami Information States / Watch Module - The base message is the Tsunami Information Statement which is being compared to use of a Watch message in the same situation. 
· Advisory Module - The base message is the current Advisory being used by NWS which is being compared to two new ways of conveying an Advisory message.
· Warning / Emergency Module - The base message is the Warning which is being compared to a message using “emergency” in the same situation. 
All other messages can be termed “test” messages. Thus, we are looking to detect whether there is a statistically significant difference between test messages and base messages in the sample. Given values for sample size, statistical power, confidence level, and the (assumed) proportion of the base message, we can calculate the obtainable precision of our estimates in terms of a percentage point difference those selecting a “strong protective action” (i.e., a 4 of 5 on the likelihood scale being used) between the test and base messages. These obtainable precision values appear in Table 5. For example, in comparing the reaction in the Tsunami Information Statement / Watch module, we calculate an obtainable precision of 6.6 percentage points if the base message (Tsunami Information Statement) resulted in 40 percent of respondents selecting a “strong protective action.” In other words, if the test message (Watch) resulted in a sample proportion of 46.6 percent or higher selecting a “strong protective action” and the base message had 40 percent selecting the “strong protective action”, we would detect that difference in a hypothesis test with 90 percent confidence. The 80 percent power value tells us we have an 80 percent chance of detecting that difference in the sample if it, in fact, exists in the population. 
Table 5. Obtainable Precision Estimates
	Testing Module
	Item [a]
	Respondents Allocated to Each Message [b]
	Estimated Precision at Various Base Message Proportions (Percentage Points)

	
	
	
	0.5
	0.4
	0.25

	Tsunami Information States / Watch
	Remain
Monitor
Get safe
	TIS: 480
WAT: 480
	6.8
	6.6
	5.7

	
	Move back [c]
	TIS: 240
WAT: 240
	9.6
	9.2
	7.9

	Advisory
	Remain
Monitor
Move back
Get safe
	ADV0: 267
ADV1: 267
ADV2: 267
	9.1
	8.8
	7.5

	Warning / Emergency
	Remain
Monitor
Get safe
	WRN: 667
EMG: 400
	6.7
	6.5
	5.6

	Cancellations [d]
	No danger
Monitor
Safe
	CAN: 800
	3.1
	-
	-


[a] Items in bold are core items in the survey for the specified testing module. 
[b] Key to abbreviations: TIS-Tsunami Information Statement, WAT-Watch, ADV0-Current advisory, ADV1-plain language advisory, ADV2-marine and beach warning, WRN-current warning, EMG-emergency, and CAN-cancellation. 
[c] The “move back” item is only relevant for shoreline respondents.
[d] Respondents will only see the cancellation questions following their final scenario.

NWS is satisfied that these values are adequate for purposes of this survey. The largest values for precision are in the Advisory module where, at worst, precision is 9.1 percentage points. A 9.1 percentage point increase would indeed be indicative of a large increase in the number of people taking a “strong protective action.” 
Unusual Problems Requiring Specialized Sampling Procedures
None are required.
Periodic Data Collection Cycles
This request is for a one-time data collection.

Focus Groups
The qualitative data collected from focus groups will be analyzed through direct observation of the focus groups by the facilitators themselves, through later observation and analysis of the recordings by other researchers, and through thematic categorization. Our team will employ several strategies to analyze the focus group data, especially as we identify commonalities, shared sentiments, overlapping attitudes, or diverging opinions on the key study topics. Strategies of qualitative analysis may include:
· Constant comparison analysis to assess whether key themes and concepts that emerge in one group are also present in the other groups (Strauss, 1987).
· Classical content analysis to identify the frequency and occurrences of key words, ideas, and other sentiments that are used by participants (Morgan, 1997).
· Keywords-in-context analysis to explore how key words used to describe probabilistic forecasting, job descriptions, communication needs, and other topics related to other overarching themes or impressions.

3. Describe methods to maximize response rates and to deal with issues of non-response. The accuracy and reliability of information collected must be shown to be adequate for intended uses. For collections based on sampling, a special justification must be provided for any collection that will not yield "reliable" data that can be generalized to the universe studied.
Survey
Maximizing response rates
NWS will employ the following to maximize response rates from the sample.
· The subject matter (tsunami risk) should have high relevance for the sample respondents. Thus, NWS expects respondents to show interest in taking the survey and providing input.
· NWS has developed a survey that minimizes the burden on respondents by using good survey design. This includes developing well-written questions and limiting the number of the questions to the minimum necessary. 
· The contractor will ask the sample provider to select respondents from individuals who indicated they are willing to take surveys. Many email survey lists are constructed from individuals who passively opt in to taking surveys (e.g., by agreeing to a terms of service agreement on a web site). The contractor will require the sample provider to use survey lists where those on the list consciously indicated they would be willing to take surveys (i.e., exclude passive opt-ins).
· The contractor will use multiple prompts to generate responses. The contractor will send a pre-notification email to respondents about the survey, an email that asks the respondent to take the survey, and then two reminder emails.
Adequacy for intended uses
The purpose of these surveys is to get feedback from the public on possible new approaches to presenting tsunami risk information. The key information that the NWS needs are the public’s understanding of the new message approaches and the public’s satisfaction with the new prototypes. The information from these surveys will be used in conjunction with other information being considered by the NWS in how to potentially change tsunami messaging strategies. No decisions are being made solely from the data being collected from these surveys. As such, the NWS expects the attainable precision (described above) is more than adequate given the purpose of these data. This is based on several considerations:
· The surveys involve collecting data from 800 respondents in areas prone to tsunami risk. Each respondent is also asked to provide feedback on two scenarios. Thus, the 800 respondents will provide NWS with 1,600 total assessments of the new message approaches. 
· The surveys are being implemented in a way that mimics how the NWS warns the public of tsunami risk. 
· The message approaches being tested are “directional” in nature rather than specific. NWS has developed message approaches based on input from interviews with emergency managers and other prior research. The NWS also had meetings with internal staff who are responsible for implementing the current hazard warnings. One outcome from the discussions with internal NWS staff is that before messages are implemented, some customization must be done. This survey will provide information on the types of messages that will work better with the public compared to others. 
· Identifying large differences in public preferences for prototypes is acceptable. As noted above, NWS’s design for the survey allows for detecting at worst nine percentage points in precision on a yes/no style question. If such a difference occurred in the sample that would indicate a clear preference on the part of the public. 
Focus Groups
NWS does not anticipate issues with obtaining focus group participants since NWS will recruit from a set of individuals who regularly work with NWS on tsunami issues. The focus group data are qualitative in nature and will provide detailed feedback from those who use the messaging to make decisions. Thus, NWS expects the focus groups to provide sufficient data and information for NWS’s use. 

4. Describe any tests of procedures or methods to be undertaken. Testing is encouraged as an effective means of refining collections of information to minimize burden and improve utility. Tests must be approved if they call for answers to identical questions from 10 or more respondents. A proposed test or set of tests may be submitted for approval separately or in combination with the main collection of information.
Survey
NWS plans to perform a limited set of pre-tests among the public (less than nine) of the instrument. NWS’s subcontractor for this work will also ask some of its own employees to take the survey as part of its contractual obligations. Finally, and most importantly, this survey was designed based on prior surveys implemented by NWS for similar purposes. In 2018, NWS implemented a series of surveys to collect data to test new prototype messaging for several weather hazards (e.g., winter weather, fire weather, tornadoes). The survey being submitted for approval under this information collection request was designed based on those survey efforts which were successful at informing NWS’s work on refining its messaging for other hazards. Thus, those prior survey efforts and their success is indicative of the projected success of this effort. 
Focus Groups
No pre-testing will be performed for the focus groups. Given the interactive nature, NWS expects to adapt as the groups occur. NWS will also make any necessary adjustments between occurrences of the groups.

5. Provide the name and telephone number of individuals consulted on statistical aspects of the design and the name of the agency unit, contractor(s), grantee(s), or other person(s) who will actually collect and/or analyze the information for the agency.

NWS utilized in-house expertise and a contractor in designing the survey and its statistical design, as well as in developing the focus groups. NWS has contracted with Eastern Research Group, Inc. (ERG) of Concord, MA, to design the survey instrument, develop the sampling approach, implement the survey, and analyze the resulting data collected. The survey expert at ERG is Dr. Lou Nadeau (508-735-3608; lou.nadeau@erg.com). The NWS experts tasked with overseeing and reviewing ERG’s approach were Dr. Ji Sun Lee (301-349-6175; jisun.lee@noaa.gov) and Dr. Danielle Nagle (301-427-6919; danielle.nagele@noaa.gov). 
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