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Executive summary

Situation

The mission of the National Weather Service (NWS) is to provide ...weather,
hydrologic, and climate forecasts and warnings...for the protection of life and
property and the enhancement of the national economy. If the NWS is to
accomplish this and protect life and property, the forecasts and warnings must
be accurate, and they must be communicated clearly and effectively to those
who must act.

Today, NWS relies on indices for communicating risk and urgency of forecasts
and warnings, two of which are: (1) flood severity indices and (2) historical
flood information. But questions about the efficacy of these indices arose after
devastating inland flooding in North Carolina due to 1999's Hurricane Floyd.
Questions were asked about whether emergency responders received
information from the NWS that was useful, clear, and complete so that they
could make appropriate decisions to protect the public.

Tasks

In response to the questions raised, the NWS, at the direction of Congress,
initiated an assessment of the effectiveness of their communications, seeking
to determine if change was merited. Specifically, the NWS commissioned the
study reported herein to:

o Evaluate the effectiveness of the flood severity information provided today.

e Recommend improvements if the current severity information does not
meet the needs of emergency responders.

e Evaluate the effectiveness of historical flood information provided today.

¢ Recommend improvements if the current use of historical information does
not meet the needs of emergency responders.

Actions
To complete the assessment, we took the following actions:
e Reviewed available literature and held discussions with NWS personnel.

¢ Held in-depth telephone conversations with 24 emergency managers from
20 different agencies to discuss the severity categories and use of gage
station flood history. Telephone calls lasted between 30-75 minutes each.
The conversations with emergency managers yielded a much more
complete picture of their use and opinion of the categories and gage station
history than could have been gathered by other means.

e Talked informally and asked for input from attendees at the 2004 January
American Meteorological Society (AMS) annual meeting and the NWS
partners meeting in Seattle, Washington.



Findings
From the research, we found that emergency managers:

e Clearly and uniformly are interested in the form of the messages provided
by the NWS (as they should be).

e Expect to be included as partners with NWS in determining how information
is communicated.

e Are familiar with the flood severity categories, but do not believe that the
public is equally familiar.

¢ Welcome the products that will be provided (or that are already provided)
as a results of the AHPS initiative—especially the graphical products.

e Understand and use effectively the historical flood information.

e Do not want significant changes to either the flood severity indices or the
historical flood information.

Recommendations

The current form of forecast and warning messages provided by the NWS is
not popular with all emergency managers. Some want more information, some
want less information, and many want this fact or that forecast in a slightly
different format. However, on the whole, we found that the information provided
effectively communicates the risk of flooding. Therefore, we recommend that
the NWS continue to use the existing flood warning severity categories. No
new scheme is necessary.

We recommend further that the NWS use the indices as a supplemental means
to communicating risk, continuing to provide in bulletins forecasted crests and
impacts.

We recommend the following to improve further the use of the severity indices
and historical information:

e Continuous, easy-to-find and easy-to-understand presentation of the
meanings of the severity indices on Web sites, in bulletins, in educational
materials, and elsewhere.

¢ Consistent use of the severity indices amongst Weather Forecast Offices
(WFOQOs).

e Expanded public education efforts to reinforce the definitions of the severity
indices in the public’'s mind.

¢ Continued effort to expand and improve the graphical presentation of
forecasts and warnings, with special care taken for users with color
deficient sight (color blindness).



Flood severity categories

Situation

NWS uses flood indices

The National Weather Service (NWS) includes in flood warning bulletins (and
occasionally in flash flood warning bulletins) a category to communicate the
expected severity of flooding (NWS 2002a). These categories are defined by
NWS Manual 10-950 as:

Minor flooding - minimal or no property damage, but possibly some public
threat or inconvenience.

Moderate flooding - some inundation of structures and roads near
stream. Some evacuations of people and/or transfer of property to higher
elevations is necessary.

Major flooding - extensive inundation of structures and roads. Significant
evacuations of people and/or transfer of property to higher elevations.

Record flooding - flooding which equals or exceeds the highest stage or
discharge at a given site during the period of record keeping (NWS
2002b).

Flood severity categories are defined for forecast points along rivers and
streams. Since the severity of expected flooding at any given forecast point can
vary due to differing channel/bank characteristics or the existence of levees,
the severity category assigned is typically associated with the most significant
flood impacts that will occur in the reach (NWS 2002b). Each NWS weather
forecast office (WFO) determines whether or not to use the categories in their
bulletins, depending on the needs of their local customers. Each WFO
determines what the category means for specific forecast points. Thus, there is
no consistency from office to office on the use of categories. The decision to
use or not to use the severity categories depends on the unigque needs and
expectations of each WFQO'’s customers.

Congress directed improvements

In response to devastating inland flooding from Hurricane Floyd,
Representative Bob Etheridge introduced legislation authorizing the National
Oceanic and Atmospheric Administration (NOAA) to conduct research, training,
and outreach activities to improve inland flood forecasting and awareness. The
Inland Flood Forecasting and Warning System Act of 2002 was approved and
signed by President Bush October 29, 2002. Under this legislation, NOAA is
directed to:

1. Improve the capability to forecast accurately inland flooding, including
flooding caused by coastal and ocean storms.

2. Develop, test, and deploy a new flood warning index to give the public and
emergency management officials more detailed, understandable, and



accurate information about the risks and dangers posed by expected
floods.

3. Train emergency management officials, NWS personnel, meteorologists,
and others in improved flood forecasting methods, risk management
techniques, and use of the new inland flood warning index.

4. Conduct outreach and education activities for local meteorologists and the
public regarding the dangers of inland flooding and the use of the warning
index.

5. Assess the long-term trends in frequency and severity of inland flooding
along with how shifts in climate, development, and erosion patterns might
make certain regions vulnerable to continual or escalating flood damage in
the future (Public Law 107-253; NWS 2002c).

In response to this direction from Congress, NWS initiated the effort described
herein, which is intended to identify needs for improvements to flood warning
indices.

Tasks

Solicit opinions from the print and broadcast media

NWS completed a survey in 2003 of the print and broadcast media. This was
intended to assess the effectiveness of flood severity information provided by
NWS. The survey results show the following:

¢ Media participants are familiar with the use of flood severity categories. The
study found that 72% of the media participants were familiar with the use of
current categories in NWS flood warnings.

e Media participants find the current severity categories useful. Participants of
the study were asked to rate the usefulness of flood severity categories for
interpreting the impact of flooding. The mean response was 7.96 on a scale
of 1-10 (where 1 means not at all useful and 10 means very useful).

e Current flood severity categories are helpful to the media in communicating
the impact of river flooding to constituents. The mean response to a
question regarding how helpful the categories are was 8.02 on a scale of 1-
10.

¢ Graphical displays showing potential flood inundation using severity
categories are helpful to media in interpreting the impact of river flooding
and communicating the impact to constituents. Questions regarding the use
of graphical display received a mean score or 8.48 (on a scale of 1-10) for
interpreting the impact of flooding and 8.40 (on a scale of 1-10) for
communicating the impact to constituents (NWS 2003).

Solicit opinions from emergency management community

NWS commissioned this assessment of the utility of the current flood indices to
the emergency management community. The intent of this assessment is to
determine how effective the indices are to emergency managers, how effective



emergency managers believe the indices are to their public, and what
modifications, if any, would enhance the effectiveness of the indices.

Actions

To meet the objective, we took the following actions:

1. Identified flood severity information providers within WFO staff and queried
them to learn of their experience with users of severity information.

2. Queried participants at the American Meteorological Society (AMS) to learn
of their use, satisfaction, and recommendations for flood severity
information.

3. ldentified flood severity information users within the emergency
management community and queried them to learn of their satisfaction and
recommendations.

4. Analyzed the results of these interviews to identify patterns, trends, and
common opinions of the index.

Findings

WFO community responses

To learn of the experience and opinions of WFO staff, we contacted staff by
telephone and e-mail. We talked to or received comments via e-mail from 17
WFO staff during this project. Following are some of the comments:

“l too have been very involved with this subject even prior to Rep.
Etheridge's and my own state was flooded by 1999 Hurricanes Dennis and
Floyd. It seems the TPC [Tropical Prediction Center] should have a say in
this as well and | recommend you include their comments. During flash
flooding the classification does not work as noted below. It is also my belief
that during tropical systems it will add to confusion. If a hurricane is a
category 3 but moving through an area fast and is a low category for
flooding - do you evacuate? Will it be dangerous to me? If the tropical storm
is moving inland and the river flooding classification is high - same
questions. We currently have a system of measuring possible flooding - the
measurement is called "inches." We need to do a better job of explaining
what so many inches of rain in the next 8 hours means to the users. That is
where | would like to see our efforts applied.”

Wasting time on vague categories is not beneficial. Instead the message
should say how the weather or flood will affect Public Joe. Use terms like
"the streets in your city will be impassible, 1/5 of the yearly rainfall will fall in
the next 24 hours, your car is not safe in this situation, your city will flood
tonight." Joe Cline, Regional Operation Service Meteorologist/ Regional
WCM Program Manager, Pacific region.

“The flood classifications refer strictly to riverine flooding...the levels are
associated with flood stages at river forecast points. | have never seen any
classification assigned to flash flooding. | do not think such a classification
would be advisable. Flash flooding can be nearly a point discontinuity in



some cases. Minor road flooding can lead to death in the wrong
circumstances.” Nezette Rydell, WCM, Honolulu, HI.

“Others might also have comments, but my biggest concern is the use of
the title ‘Inland Flood Classification’. As we know, there are two types of
inland flooding — river type flooding (usually on a large scale) and more of a
flash flooding situation (usually on a small scale). The classification seems
to apply much more to the large type, river flooding and much less to the
flash flooding, small scale flooding. So either they need two types of
classification, or a more broaden type of classification that would apply to
both.” James Weyman, Area Manager/Meteorologist in Charge (AM/MIC),
Honolulu, HI.

“I know the words minor, major, and moderate seem self explanatory, so do
watch and warning. There is something confusing when the categories
begin with the same letter. Just once | think we should learn from previous
mistakes and pick other adjectives.” Vince Dicarlo, WCM, Greenville-
Spartanburg, SC.

Severity categories are not used by WFO Sacramento as they would not
provide value to users. It is not practical to assign an index to areas with
levees — if it is not overtopping it is not flooding. When asked if the NWS
needs uniformity when using flood severity categories, she noted that local
offices would balk at this as they would get a negative response from their
users. Each office is familiar with what their users want, need, and are used
to. Cindy Matthews, SSH, Sacramento, CA.

The severity categories will be used formally when VTEC is released.
Categories are now used in E-19 statements. Ted Buehner, WCM, Seattle,
WA.

WFO Reno uses severity categories in the impact statement. The public
needs something to know how bad the conditions will be. In addition to the
standard four categories (minor, moderate, major, record), WFO Reno uses
“significant” as a category between moderate and major and “disastrous”
for flooding that will exceed the record. WFO Reno also always includes
historical references “worse than flood of 1997,” for example, in the body of
the message. Gary Barbato, SH, Reno, NV.

WFO Los Angeles/Oxnard does not use the severity categories as they
want their statements to be brief and succinct. Based on research they
have done and what they know of their customers and the public needs,
they include basic information such as the start and end time of rain, flood
levels, and reference to historical flooding. Tim McClung, WMC, Oxnard,
CA.

WFO Denver/Boulder has no official policy on the use of severity
categories. River flooding in their area is infrequent. They might include
category or say “significant” for larger events. Robert Glancy, WCM,
Denver/Boulder, CO.

WFO Grand Junction does use categories. However, based on experience,
would say that emergency managers rely on the numbers, such as water
level, more than on categories. Brian Avery, SH, Grand Junction, CO.
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o WFO Raleigh uses categories. Graphical representation of the categories
will be useful to emergency managers, media, and the public. They are now
experimenting with inundation mapping to show what the categories will be.
Perhaps these inundation maps will draw media attention during future
events. During Hurricane Floyd, it was hard to get the media to focus on
flood potential. Does not have a feel for whether users would prefer a
numerical category. The public may become confused if mixing scales,
such as a category three hurricane with category two flooding. Also, it may
be hard to define five levels for flooding. A three category system seems
easy to understand. Responders and emergency managers are more
focused on values. Jeff Orrock, WCM, Raleigh, NC.

American Meteorological Society

We attended the American Meteorological Society (AMS) annual meeting and
talked informally to participants to learn about their satisfaction with the flood
severity indices. We also made a brief presentation to attendees at the NWS
partners meeting held in conjunction with the AMS meeting and distributed a
flyer asking for comments and feedback on existing flood severity categories.

We found that the participants at AMS and the partners meeting are not familiar
with the NWS use of flood severity categories. In these two meetings, we
talked to approximately 50 meeting attendees. Two noted they were familiar
with the current flood severity categories. Two others initially indicated they
were familiar with the categories, but in talking with them it was apparent they
were thinking of other indices. All others we talked to did not know the NWS
had categories for expected flooding.

Following are a few of the comments we received at AMS:

e The NWS cannot successfully assign severity categories for forecasted
river flooding. They simply do not have enough staff to accomplish such a
large task.

¢ Most hazard indices have five levels. Maybe the flood severity index should
have five as well.

e A severity category for flooding is a good idea, but may be difficult to
implement nationally.

Emergency management community responses

We identified emergency managers across the nation from different levels of
government (local, county, and state) and asked for their participation in this
project. Between March 1 and April 20, 2004, we held telephone conversations
with 24 emergency managers from 20 different agencies. (Some agencies had
more than one person participate in the call.)

Emergency managers were told that their agency would be identified, but that
details of the conversation would not be correlated with their agency. This step
was taken because it allowed participants to share information freely without
fear of liability issues, and because a few asked to be anonymous. Table 1
identifies emergency management agencies that participated.
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Table 1. Emergency management agencies participating in project

NWS Level of
region State government Agency
1) 2 3) 4)

Alaska Alaska State Alaska State Division of Homeland Security
and Emergency Management

Alaska Alaska County Municipality of Anchorage Office of
Emergency Management

Central Colorado Local City of Fort Collins Emergency
Management

Central lowa County Winneshiek County Emergency
Management Agency

Central Kansas County Johnson County Emergency Management
and Homeland Security (EMHS)

Central North County Bismarck/Burleigh Emergency

Dakota Management & Combined Communications

Eastern ! State Office of Emergency Management

Eastern Maine State Maine Emergency Management Agency
(MEMA)

Eastern North County Transylvania County Office of Emergency

Carolina Management

Southern Arkansas County Benton County Department of Emergency
Management

Southern Florida State Florida Division of Emergency
Management

Southern Oklahoma Local Tulsa Area Emergency Management
Agency

Southern Texas County Harris County Office of Emergency
Management

Southern Texas Local Lower Colorado River Authority

Southern Texas Local Victoria Fire Department

Western Arizona County Maricopa County Department of
Emergency Management

Western California County San Joaquin County Office of Emergency
Services

Western Nevada County Clark County Office of Emergency
Management

Western Washington County Snohomish County Department of
Emergency Management Emergency
Management

Western Washington State Washington State Department of
Emergency Management

Note: 1. Agency requested anonymity as condition of participation.
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Prior to our call, emergency managers were provided with background
information about the project and examples of NWS graphics to review. Our
conversations focused on these topics:

Emergency management use and understanding of the flood severity
categories.

Emergency management views of the public’s use and understanding of
the categories.

Usefulness of flood severity categories in conveying information to take
appropriate action.

Modifications needed to make flood severity categories more effective. If
emergency managers did not mention it on their own, we did specifically
mention changing the current severity categories to either a five category
numerical scale similar to Saffir-Simpson and Fuijita scales or to a scale
similar to the Department of Homeland Security (DHS) advisory system.
For completeness, information about these scales is provided in Appendix
A.

Effectiveness of NWS examples. These examples are included in Appendix
B.

These conversations were largely participant led; thus, not all topics were
addressed by every participant. For example, 17 emergency managers
discussed how familiar the public is with severity categories. The number of
emergency managers who provided input is noted in each finding.

Findings from conversations are summarized here. Additional conversation
notes with each emergency management agency are provided in Appendix C.

Following are findings from our conversations with emergency managers:

1. Emergency managers are familiar with the NWS flood severity categories.

All 20 emergency management agencies provided comments on their
familiarity with the severity categories during telephone discussions. The
majority indicated they are familiar with the flood severity categories. A few
noted that they have recently had conversations with the NWS or with
others about the usefulness of the categories.

Some regional differences were found regarding familiarity with the
categories. Emergency managers from the western and central region are
not as familiar with the categories as are emergency managers from other
regions. Most emergency managers from the western region (3 of 5) and
most from the central region (3 of 4) indicated they were somewhat or not
at all familiar with the use of these categories. These were either county
level or local level emergency managers.

Column 4 of Table 2 includes summaries of comments from emergency
managers about their familiarity with the categories.

Emergency managers do not think the general public is familiar with the
NWS flood severity categories.

Seventeen emergency management agencies representatives discussed
their thoughts about public familiarity with the flood severity categories.
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Most indicated the public is not familiar with or is probably not familiar with
the use of these categories. Column 6 of Table 2 summarizes comments
from emergency managers about public familiarity with the categories.

Emergency managers are split on the usefulness of the severity categories.

Eighteen emergency management agencies commented on the usefulness
of the categories. (The two who did not are in areas where the categories
are not used and riverine flooding is not typically an issue.) Of those who
commented, half used terms such as useful, helpful, and beneficial when
discussing the severity categories in relation to the work they do. On the
other hand, half commented that the terms were subjective, not-useful,
vague, or subjective.

Some regional differences were found regarding those who find the
categories useful and those who do not. We found that emergency
managers from western and central regions do not find the severity
categories as useful as emergency managers from other regions.
Comments regarding the usefulness of the flood severity categories are
located in column 3 of Table 3.

Emergency managers say the specific information included in NWS
warning messages is more important than the severity categories.

While emergency managers may be split on the usefulness of the severity
categories, all noted that the categories are just one piece of information
the NWS provides. Information such as flood stage, current stage,
forecasted crest, and impact statements are essential. They report that this
information is clear and helps with decision making. Many emergency
managers recommend additional information always accompany the
severity categories. This includes specific impact information, historical
references, what actions the public should take, real-time maps, and
images/graphics with local examples. Column 3 of Table 4 list comments
on other NWS flood warning information used.

Emergency managers do not think the severity categories are understood
by the public.

Eight of the participants commented on the usefulness of the severity
categories to the public. Of those who commented, the majority noted that
the categories were not useful to the public and did not move the public to
take protective actions when required. Table 5 includes comments about
the usefulness of severity categories to the public.

Emergency managers do not want the NWS to change to a new flood
category system.

Changing the severity categories to a numerical five category scale or a
scale like the DHS was discussed with every participant. The majority
commented that the category system should be left as is.

As shown in Table 6, there was some regional variation in who
recommends the system change. We found that most emergency
managers who want to change the system are from the western region.
Likewise, there was some variation evident in the level of government of
those who want the system to change. Around half of county level and local

14



level people recommend changing to a new scale, while none of those at
the state level do.

Changing to a numerical scale was recommended by 4 participants. One
participant suggested a numerical scale — the Victoria scale (described in
Appendix A). Changing to the DHS scale was recommended by 2, and 1
suggested doing away with the category system entirely. Table 7, Table 8,
and Table 9 list comments about the existing system, comments about
changing to a numerical system, and comments regarding changing to the
DHS scale.

Emergency managers recommend that NWS better define the categories,
provide additional public education, and use categories consistently.

Eleven of the participants provided recommendations on how to enhance
the existing flood severity categories. The most frequently stated
recommendations are as follows:

¢ Four emergency managers recommend the NWS do a better job of
defining the categories. To do so, they suggest the NWS: (1) include the
definitions of all categories in every flood bulletin; (2) include definitions
every place that the categories are listed; (3) write the category
definitions, and all of the warning, in non-technical language; and (4)
make definitions easy to find. For example, one emergency manager
noted he was on a river forecast page and was looking for the definition
of the terms. He found them accidentally when he ran his cursor over
the terms and the definitions were displayed. He suggested making the
definition obvious, instead of “hidden.”

e Four emergency managers mentioned providing additional public
education about the severity categories. Since the public must be aware
of the risk of flooding (even following drought conditions), and must
know how to respond to warnings, addition public education is essential.
Also, since the public is largely unaware of these categories, all
categories and their definitions should be included in each flood
warning bulletin.

e Three emergency managers suggest that categories be used
consistently. This means that all warnings issued by an individual WFO
consistently use categories and that all warnings issued in a state use
the categories consistently. They suggested too, that it would be helpful
if these were used consistently nationwide.

These and other recommendations regarding enhancing the existing flood
severity categories are listed in Table 10.

Emergency managers consider most of the graphical examples to be
beneficial, especially the severity maps.

Emergency managers were provided with 10 NWS graphics to review. Six
of these related to the flood severity categories and are discussed here.
These are shown in Appendix B. Comments regarding the graphics follow:

e Examples 3 and 4 — AHPS gage status graphics. Emergency managers
from 14 agencies commented on these examples. Of those who
commented, 5 used favorable terms such as helpful and useful. Two

15



emergency managers said they were not helpful or not useful.
Suggestions for enhancing the effectiveness of these examples are
listed in Table 11.

Example 5 — graphic showing current and forecast status at gages.
Emergency managers from 10 agencies provided comments on
example 5. Of those that commented, 9 used favorable terms such as
helpful, useful, good, or like. Comments about example 5 are
summarized in Table 12.

Examples 6 and 7 — severity maps. Emergency managers from 14
agencies provided comments on examples 6 and 7. Of those that
provided comments, 11 used favorable terms such as like, helpful,
useful, and good. Some noted that these would be helpful to show to
the public and to media, and a few noted they would like to have these
available in their area. Only 1 emergency manager commented
negatively on the severity maps. Comments about and suggestions for
enhancing these graphic are listed in Table 13.

Example 8 — hydrograph with severity categories. Emergency managers
from 12 agencies provided comments on this example. Nine used
favorable terms such as helpful, useful, or like. The use of severity
categories in relation to the hydrograph was seen as positive by 4 and
were not liked by 2. Comments about example 8 are summarized in
Table 14.
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Table 2. Familiarity with flood severity categories

EM Public
Region Level | familiar? | Comments on EM familiarity with categories familiar? Comments on public familiarity with categories
(1) (2) (3) 4) (5) (6)
Alaska State Yes Used occasionally in NWS bulletins. Probably not | Based on nature of the environment here, our public is used to
interpreting similar categories.
Alaska County Yes Only sees yearly at state OEM meeting. Yes Familiar with categories due to media use.
Central County No Has seen terms in flood warnings, did not know No Positive the public does not have any idea there are
they were categories. categories for flooding.
Central County | Somewhat | Local level emergency managers (EM) pay closer | Probably not | Public understands the terms, but they do not pay attention to
attention to categories. them.
Central County No - Probably not -
Central County Yes Knowing the current stage and the flood stage is | Probably not | Public probably does not pay particular attention to categories.
most helpful.
Eastern | State Yes Not sure if WFO uses them or not. - -
Eastern | State Yes Have recently had discussions with NWS about No -
effectiveness of categories.
Eastern | County Yes - Some Some members of the public are familiar with the terms.
Southern | Local Yes - - -
Southern | Local Yes Public safety people are very familiar with terms, No The public is not at all familiar with categories.
as they have been used in this area for quite
some time.
Southern | Local Somewhat | Still have to look up exactly what these mean, but No Not sure the public knows what these are.
terms are fairly intuitive.
Southern | State Yes Have spent time talking to NWS and RFC about Probably not | Not sure the public makes a distinction between the terms.
categories.
Southern | County Yes - Probably not -
Southern | County Yes Very familiar with categories. Yes -
Western | County No Do not know how these can be applied to - -
flooding.
Western | County No Have heard terms in warnings but did not know No -
was a category.
Western | County No Not really used in this area. No -
Western | State Yes Very familiar with categories. No Public does not pay attention to categories.
Western | County Yes - Probably not -




Table 3. Comments on usefulness of flood severity categories to emergency managers

Region Level Comments
1) (2) 3)

Alaska State Very beneficial to OEM,; lets staff know what can be expected.
Especially helpful in conveying information to field, “I'm not a
weather person, so it helps me to convey concern to others.”

Central County | Useful to emergency manager

Central County | Not useful to emergency manager; cautions against putting too
much emphasis on one word.

Central County | Probably difficult on lengthy stretches of river to have different
severity categories and/or to have the impact information for all
areas along the river.

Central County | Not helpful in determining what actions to take.

Eastern | County | Useful.

Eastern | State Categories are fine, but there is room for improvement.

Eastern | State Vague.

Southern | County | Useful.

Southern | Local They are nice.

Southern | Local Helpful in conveying information to local emergency management
coordinators.

Southern | Local Somewhat.

Southern | County | What is definition?

Southern | State Issuing a minor flood warning when the river overflows banks, but
does not impact people, is not useful. Terms such as minor,
moderate, major cannot alone convey adequate information for
people to take actions.

Western | State We pay close attention to “major” or “record.”

Western | County | Not a believer in categories; subjective.

Western | County | Categories do not have a great deal of impact. What does moderate
mean?

Western | County | Not useful. Subjective.
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Table 4. Comments regarding categories in comparison to other NWS flood warning

information
Region Level Comments
(1) (2) (3)

Central County | Only one source of information that is looked at.

Central County | We look at the accompanying information more than the category.
Accompanying information is useful.

Central County | Only one piece of the puzzle in conveying information to both
emergency managers and to the public.

Central County | Actions our office takes really depends of what is going on with
the various cities.

Eastern State Not the only information they look at.

Eastern County | Not the only information used to make decisions.

Southern | County | Itis the information along with the category that is important, such
as crest level. We report crest and other information to the public
as well.

Southern | Local Crest information is what is really important — to both emergency
management and to the public.

Southern | Local Not the only information we look at to make decisions.

Southern | Local Mostly look to engineer for guidance.

Western County | The current stage and flood stage is the useful information.

Table 5. Usefulness of severity categories to public

Region Level Comments
(1) (2) (3)

Central County | Not useful to the public at all.

Central County | Public hears the information but does not pay attention. Really,
unless there is a barricade in place, people will drive through low
water crossings, regardless of the use of these categories in the
NWS bulletins.

Eastern | County | Public often does not pay attention to flood warnings.

Southern | State Specific impact information must be included.

Southern | Local Not helpful in getting the public to take action.

Southern | Local “Moderate” flood warning did not move people to action in 1998.

Western | State Not as useful in conveying information to the public as it is to
emergency personnel.

Western | County | Public does not understand categories.
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Table 6. Recommendations on best scale to use for floods

Leave Use
categories numerical Use DHS | Do not use
Region Level as is scale scale categories
(1) (2) (3) 4) (5) (6)
Alaska State X
Alaska County X
Central County X
Central County X
Central Local X
Central County X
Eastern County X
Eastern State X
Eastern State X
Southern Local X
Southern Local X
Southern State X
Southern Local X
Southern County X
Southern County X
Western County X
Western County X
Western County X
Western County X
Western State X

Table 7. Comments on the current severity category system

Region Level Comments
1) (2) (3)

Alaska State The public is already used to these terms and they are fairly simple
to understand. Changing would cause confusion. The current
categories convey some sort of meaning that people can
understand.

Central County | Changing would create more confusion and would make it more
difficult to remember what is what.

Southern County | The categories are self explanatory, terms are understandable.
Would leave the levels as they are, as they are very clear.

Southern County | Do not want to see the categories changed.

Southern Local Terms have been around long enough. People have learned what
minor, moderate, and major mean. Do not confuse them by
changing.
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Table 8. Comments regarding using a numerical scale

Region Level Comments
(1) (2) (3)

Alaska State Would not be helpful.

Alaska County | Would not be beneficial.

Eastern | County | Would be beneficial. The media has made such a big deal over
these scales that people have grown to know what they mean.

Southern | County | Would people know that 5 is worse than 1? Maybe not. There are
a lot of uneducated people in this county.

Southern | State Just because it is used widely for hurricanes and tornadoes does
not mean it will be an easy change.

Southern | County “Oh no!”

Southern | Local Category 1-5 for flooding really is a different situation than
hurricanes and tornadoes. This might lead to confusion. Cannot
assume that people will automatically have the knowledge of what
a “category 5" is.

Southern | Local Category 1-5 would be most useful to EM and to the public. EM
understands the numeric scale more than word categories.

Southern | Local Preferable as it is already used for hurricanes and tornadoes. In
this county, people are very aware of the difference between a
category 1 and a category 5 tornado.

Western | County | The problem with 1-5 scales is that no one knows what is critical —
the 1 or the 5.

Western | County | People would relate well to a number system because it is what

we use for tornadoes, hurricanes, and earthquakes.
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Table 9. Comments about using the DHS advisory system

Region Level Comments
1) (2 (3)

Alaska State Would cause concern. Using the DHS scale for flooding might be
confusing to the public and might cause undo panic if the public saw
a “high” or “severe” level alert for flooding and thought it was for
terrorism.

Alaska County | Would not want people to get confused between DHS status and
flood status. It would cause too much to worry about.

Southern | County | Using the DHS system would be confusing and flooding is such a
different issue than terrorism that they should be kept separate.

Southern | Local DHS is having enough trouble communicating their scale.

Southern | Local Public safety people are still having trouble understanding the
homeland security scale. EM has ready access to the definitions and
what their associated actions should be, but still has to look up the
difference between some of the colors.

Western | County | Suggests that the flood scale matches the DHS scale. County has
adopted the DHS scale and has worked out steps that each agency
must take during their daily business.

Western | County | Might not be a bad idea to use DHS. It would be good to have a

unified message for all hazards.

This system would be very easy for the press to use. A picture on
the front cover of the scale, with the yellow “elevated” bar highlighted
and the word “flood” over the graphic would maybe encourage
people to seek additional information.
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Table 10. Recommendations on enhancing the existing severity categories or communication of the categories

Region Level Recommended changes
(1) (2) (3)

Alaska State Use categories consistently from all WFOs in the state.
Include categories in all flood warnings.

Central Local Define categories as specific as possible and include impact information.
Use visualization techniques as shown in examples 6 and 7 to show people what the terms means.

Central County Use detailed impact information. Include which areas will flood, how deep, and for how long. The more specific the better.
Include real-time maps — either of inundation or of gage activity.

Central County Some type of color scale might be helpful.

Eastern State Provide some key that is meaningful to public, that they can relate to. For example, state what will be impacted during moderate
flooding or relate the forecast to a flood in which they remember.
Provide a benchmark so people can compare the forecasted flood level to a flood that affected them.

Eastern State Define categories on each flood warning; it is hard for some to know what “moderate” is.
Adjust categories for each geographic area. For example, one area in the region is flooded routinely; so, the local municipalities think it
should be minor flooding, but by NWS standards it is called moderate flooding.

Eastern County Provide more education so the public knows flooding potential can be worse than what they are used to.
Use localized examples. For example, in the past have shown slides of areas in other states and slides of the neighboring county.
There are always “ooohs” from the crowd when showing the pictures close to home. People can relate to them more, if the picture is
from something too far away, they easily believe that it will never happen to them.

Southern | State Be consistent. Warnings should be uniform, not just regionally, but nationwide.
Include in warning, 1) what the warning is about; 2) what/who will be impacted, as specifically as possible; and 3) what actions people
should take, such as “Take these steps a, b, ¢.”
More public education. People have to get the warning, understand the warning, and know how to act. This cannot be done without
public education that precedes the hazard and public education during hazard.

Southern | Local Define terms. For example, say “minor flooding — flooding that will cause .... is expected...” Include definition of all categories on every
one of the flood warnings sent.
Include a definition of the terms everywhere terms are used and make definitions obvious and easy to find. For example, on the Gulf
RFC web page, you must run your cursor over the category name to get the definition. It is easy to miss.
Be consistent from forecast point to forecast point nationally — such as moderate is 3 ft of water pooling...1 ft of fast moving water.

Western | County Use less academic terms and more plain English terms. Warnings with words such as crest, coulees, datum, are not useful. If the
NWS wants to reach the general public these terms need to change.

Western | County Provide additional information along with categories. Tell when to expect high water and how high it will be.




Table 11. Comments about examples 3 and 4

Region Level Comments
(1) (2) (3)

Alaska State Have something similar to example 4 that is useful.

Alaska County | Have access to these graphics via the web but do not use them
frequently.

Central County | Like these graphics. Have not seen them before. The green in the
legend and the green on the graphic, in example 4, are not the
same.

Central County | These are somewhat helpful. If this showed the gages for our area
it would be very beneficial.

Central County | Use these images.

Eastern | State The gray and white symbols are hard to see on the map. Perhaps
a different color would be more beneficial.

Eastern | County | Do not really use example 3, but do look at gages closer to our
area.

Southern | County | Have not seen these examples before, even though work quite
closely with NWS. Used to looking at own gages and talking to
NWS.

Southern | Local These are very helpful. Can quickly get an overview of what is
going on then can click on selected gages to get additional
information.

Southern | Local Useful map.

Western | County | Categories used in 3 and 4 not helpful as they are subjective.
What does “near flood stage” mean?

Western | County | Color blind, so at a real disadvantage with these types of graphics.
Can see differences, but when the gages are all clumped together
in a small area or the colors are too similar, they just are not
distinguishable.

Recommend the colors used be very distinct — such as dark red,
light yellow, bright blue. Yellows and greens run together, as do
similar shades of blue. Also, it might be helpful to use distinct
shapes in addition to distinct colors.

Western | County | Example 3 not useful, but good information. Example 4, “Can’t we

get current stage data next to these circles"?
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Table 12. Comments regarding example 5

Re