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IBW Project

Goals of This Training

o Provide an overview on IBW rationale
° Provide guidelines on application of IBW concepts

o Describe IBW changes after Year 1
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Presentation Notes
Welcome to the 2014 overview and introduction to the Impact Based Warning project.  The primary goals we’ll be focusing on in this short  presentation include understanding the rationale of the IBW project, correcting some misperceptions about the project, addressing lessons learned in the first two years of the project, and changes that we’ll be incorporating this year.  Last, we’ll provide some brief guidelines on the use of key IBW tags, and offer a couple of best practices. 


IBW Project

Intro/Overview

* IBW is a simple, but important change to the existing warning system.

 Part of a gradual evolutionary process to improve usefulness and effectiveness
of our severe convective warnings

* At its core; IBW consists of one change (in 2 parts) to designate Risk:
* addition of a “considerable damage threat” warning tier for
significant tornadoes (~EF2-5)
* addition of concise wording on conditional impacts/risk commensurate

with damage threats.

* It should NOT be misrepresented as an evolutionary leap turning the warning

system upside down
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Presentation Notes
As most of you by now know, the content of our tornado warnings has changed little in 50 years.  Following the tornado disasters of the spring of 2011, the Joplin MO Tornado service assessment – which examined public and partner response to tornado warnings – used its findings to propose “Explor(ing) an evolution of the existing NWS warning system to facilitate improved public response and decision making in the most life-threatening weather events”.  The emphasis here is on the words  “evolution of the system” and “improvement of public response”.  

IBW is intended as a simple but important first step in the evolution of these warnings to provide a better service, and not an evolutionary leap. 

Essentially, IBW is simply one change in 2 parts – adding of a considerable damage threat warning tier for significant tornadoes (defined by SPC as EF2 or greater)… and the addition of wording on conditional/potential impacts and risk commensurate with those threats.  In essence, we’re trying to 1) increase the fidelity of warnings and situational urgency through emphasizing HIGH IMPACT events and 2) reframe the warning problem and warning message in terms of societal needs.




IBW Project

Intro/Overview

- Tags are used in severe thunderstorm and
tornado warnings to provide quick
information (eventually Common Alert
Protocol format) to key partners and
customers on type of hazard and potential
hazard magnitude.

- Impact statements (commensurate with
the damage threat tags) are embedded
within warnings to provide end-users with
high-intensity cues for especially dangerous
situations and provide context for tags.
These are meant to be conditional
statements (i.e. what may happen IF the
hazard impacts people, structures, etc.)

- Pathcasts are required to give specific
information on hazard location and timing.

- Use short, concise, easily understandable
call-to-action statements.

Companion Tornado Tag
TORNADO...RADAR INDICATED Evidence on radar and near storm
environment is supportive, but no
confirmation.
TORNADO...OBSERVED Tornado is confirmed by spotters, law
enforcement, etc.

Tornado Damage Threat Tag

Tornado Tag In Severe Thunderstorm Warnings
TORNADO...POSSIBLE A severe thunderstorm has some
potential for producing a brief tornado
although forecaster confidence is not
high enough to issue a Tornado Warning.
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Presentation Notes
A goal of the IBW Demonstration is to provide additional valuable information to media and emergency managers when we know it. The use of tags have been expanded to tornado warnings so that national users can code software to read details about the warning without having to do extensive word searching of the warning text.  

Impact statements commensurate with the damage threat indicators are provided to help facilitate improved public response and decision making.  Describing the conditional/potential impacts as high-intensity cues may help motivate actions that save lives.  As we will discuss in more detail later, the “considerable” damage threat tag is the most significant change to our legacy tornado warnings and is the essence of the IBW project.  Although it won’t be used often, this tag should be your primary outlet for emphasizing potentially high impact tornado events.   

The pathcast option in warnings is now mandatory as the default setting in warngen.  Surveys with emergency managers during the first year of IBW told us that specific hazard location and timing are key components of the warning.  You can still use both a pathcast and the “cities affected” option – but the pathcast is mandatory. 

Another best practice recommendation for tornado warnings is to choose one short, concise call-to-action.  Keep the warning text as short as possible while still conveying clear actions to take cover. One last thing to keep in mind regarding warning strategies with the tags is that you can use an SVS to upgrade or downgrade the value of the tag, either for wind speed, hail size, or tornado magnitude.   Sometimes, instead of an SVS, you also have the option of issuing a new warning with a tag upgrade if you think it is necessary to re-activate EAS or sirens. 
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New Companion Tornado Tag
TORNADO...RADAR INDICATED Evidence on radar and near storm
environment is supportive, but no
Impact statements adjusted to better confirmation.
TORNADO...OBSERVED Tornado is confirmed by spotters, law

communicate consequence-based e e
messaging. Tornado Damage Threat Tag

“Catastrophic” tag impact statements
scaled back and now equitable in terms of
risk to the “considerable” tag.

“Catastrophic” tag now only optionally
used when a violent tornado is striking or
about to strike a population footprint.
Alternately, some offices have used the
phrase “This is a tornado emergency for
locations along the path of the tornado”.

La rge_event venues can now be included Tornado Tag In Severe Thunderstorm Warnings
. . 2 TORNADO...POSSIBLE A severe thunderstorm has some
in pathcasts to provide warnings for large

potential for producing a brief tornado

outdoor gath eri Ngs. although forecaster confidence is not

high enough to issue a Tornado Warning.
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Returning are companion tags in tornado warnings that describe whether a tornado is “radar indicated” or “observed”.  IBW focus groups with emergency managers in Kansas and Missouri found that knowing if the tornado is observed is very important. Confirmation of an observed tornado gives them confidence in carrying out their mission.  Again, its all about telling our key partners what we know, when we know it. 

Severe thunderstorm warnings and SVSs will continue to have wind and hail tags.  The value next to the tag is an indication of how strong the winds may be.  Although most warnings will have a 60 or 70 mph value in the TAG, the tag allows forecasters to express much stronger winds.  This will be useful for describing impacts from high winds associated with a derecho, for example.  Hail tags are also optional in tornado warnings – but wind tags are not used in tornado warnings. 
  
Also, the impact statement for the catastrophic tag has been scaled back to be identical to the considerable tag.  This was based on a recent but unpublished study showing how people respond to enhanced wording in warnings.  This will be discussed more later on, but the preliminary results confirm findings from both the NWS Joplin Tornado Assessment, and a 2½ year Joplin study by NIST that people exposed to alerts for higher potential impact categories were more likely choose protective action than test subjects assigned to lower impact categories.

The “catastrophic” tag should be limited in its use to when a violent (EF4-5) tornado is observed striking or about to strike a population footprint..  In other words, false alarm rates for the tornado emergency must be ZERO.  Alternately,  some offices have used the phrase “THIS IS A TORNADO EMERGENCY FOR LOCATIONS ALONG THE PATH OF THE TORNADO. TAKE COVER NOW. THIS IS A PARTICULARLY DANGEROUS SITUATION.” This will be discussed in more detail later in this presentation. 

Lastly, now embedded within the IBW WarnGen templates is the capability to highlight large-event venues in warning texts, such as fairs, sports stadiums, or anywhere where there is a large outdoor gathering potentially at risk. 
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Rationale
Hazard Likelihood of Occurrence -
Character Expected Magnitude/Intensity>

—

—

. Projected Time of Occurrence
Risk=f | Exposure _ : . -
Projected Location of Occurrence

— -

— Propensity of those exposed to
Vulnerability suffer adverse. impacts (indoor vs. |
outdoor; mobile home vs.

__ underground shelter, etc.) _J

—_—

Rationale 1: Tornadoes are like any other hazard and require expressions of predicted
magnitude to establish risk and elicit the most appropriate actions.
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Presentation Notes
Following on these ideas, the primary rationale for conducting the IBW project is to help provide additional clarity on risk assessment for users of our warning information.  The simple Risk paradigm shown in this slide provides a summary of the basic information people need to assess their personal risk from any weather hazard…. including identifying the hazard, the expected time of occurrence, and the expected location of the hazard.  The missing piece of the Risk paradigm in NWS tornado warnings is information on hazard magnitude.  Tornadoes are like any other hazard and require expressions of magnitude to establish a level of risk and elicit the most appropriate actions. 

At the beginning of IBW, project social scientists surveyed Emergency Management personnel in Kansas and Missouri concerning risk communication.  Their response was that knowing the potential intensity or magnitude of the tornado was one of the most important factor in helping them determine a course of action.  And this makes sense.  What if we issued a flood warning for the Red River in Fargo, but refused to say how high above flood stage the river would get ? Or what if we told ATC at O’Hare there would be fog, but refused to give them a predicted visibility ?  There are many other examples. 

IBW helps fill an important gap in our tornado warnings by describing all necessary hazard characteristics for proper risk assessments. 
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Rationale

Risk = f | Hazard Character; Exposure; Vulnerability

Rationale 1: Tornadoes are like any other hazard and require expressions of
predicted magnitude to establish risk and elicit the most appropriate actions.

Outside of IBW, tornadoes are the only hazard whereby NWS does not include an
expected magnitude as part of the warning message.

e What if we issued a flood warning for the Red River in Fargo, but refused to say
how high above flood stage the river would get ?

e What if we told ATC at O’Hare there would be fog, but refused to give them a
predicted visibility ?

e [IBW fills a critical gap in NWS tornado warnings by describing all necessary
hazard characteristics for proper risk assessments.
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Presentation Notes
Following on these ideas, the primary rationale for conducting the IBW project is to help provide additional clarity on risk assessment for users of our warning information.  The simple Risk paradigm shown in this slide provides a summary of the basic information people need to assess their personal risk from any weather hazard…. including identifying the hazard, the expected time of occurrence, and the expected location of the hazard.  The missing piece of the Risk paradigm in NWS tornado warnings is information on hazard magnitude.  Tornadoes are like any other hazard and require expressions of magnitude to establish a level of risk and elicit the most appropriate actions. 

At the beginning of IBW, project social scientists surveyed Emergency Management personnel in Kansas and Missouri concerning risk communication.  Their response was that knowing the potential intensity or magnitude of the tornado was one of the most important factors in helping them determine a course of action.  And this makes sense.  What if we issued a flood warning for the Red River in Fargo, but refused to say how high above flood stage the river would get ? Or what if we told ATC at O’Hare there would be fog, but refused to give them a predicted visibility ?  There are many other examples. 

IBW helps fill an important gap in our tornado warnings by describing all necessary hazard characteristics for proper risk assessments. 
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Rationale

eRationale 2: “Societal Needs” demand tornado warnings that emphasize high
impact events —i.e. those most likely to do serious harm. If we are serious
about reducing tornado deaths — this is where evolving warnings should begin.

*13% of tornadoes in CR are EF2-5; 262 fatalities (97%)-2008-12
e 87% of tornadoes in CR are EF0-1 ; 7 fatalities (3%) - and all are from EF1

 All tornadoes are NOT the same | Treating all tornadoes as one-size-fits-all,
the existing system (by pure volume of warnings) may encourage a particular
response to warnings for weak tornadoes and false alarms - at the expense of
more urgent responsiveness to warnings for large, more life-threatening
tornadoes.

* This is a flaw in the current warning paradigm — and one that leaves the
public more exposed to dangers of high-end tornadoes than they should be.

WisN
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It is important to note here that, yes, all tornadoes are dangerous - and IBW does not imply otherwise.  However, the numbers supporting IBW concepts are compelling.  In Central region, over the 5 year period from 2008-2012, which included over 3,200 tornadoes, just 13% were rated EF2-5… but these resulted in 97% of the fatalities. Contrast that with the EF0-1 tornadoes - which constituted 87% of all tornadoes, but only 3% of the fatalities.  Of over 2800 EF0-1 tornadoes, only 7 fatalities resulted and all were from EF1s.  Zero fatalities resulted from EF0’s. In fact the number of fatalities per event from EF0-1 tornadoes is roughly equivalent to the mortality rate from severe thunderstorm winds.     

Clearly, while all tornadoes are dangerous to degrees, all tornadoes are not the same.  And based on mortality, there is a clear societal need for tornado warnings that emphasize potential high impact events. IBW simply tries to reframe the warning problem and warning message in terms of these societal needs; and correcting a flaw in the legacy tornado warning paradigm that leaves the public more exposed to the dangers of high end tornadoes than they should be.   
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Rationale

Rationale 3: Clear and credible risk communication is necessary for people to
take immediate protective action.

Key findings from NWS Service Assessments and 2013 NIST Joplin Report:

e High-intensity cues (risk signals) prompt people to take action; outside of IBW, there
are few mechanisms to elevate threats in NWS tornado warnings.

* Most seek confirmation from additional sources before seeking shelter. Thus,
consistency of message is important. Conflicting or incomplete information delays
sheltering actions.

* Most identify local siren systems as first source of warning; but, “perceptions” exist that
“sirens go off all the time and nothing happens”. (Joplin/Smithville/etc.).

e Existing dissemination systems not fully compatible with storm-based warning
polygons; can cause confusion over threat location when there are multiple polygons.

WisN
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Clear and credible risk communication is necessary for people to take timely protective action. Social scientists tell us that improving communication of risk is the prime public warning challenge for events like tornadoes. The key is converting people’s natural perception of safety (called optimism bias) to a perception of risk… and thus speed-up risk assessment and protective actions. To do this people need clarity on impacts for their personal risk assessment. As in, does this affect me ? And how bad is it going to be ?

The Lubbock Tornado Service Assessment from1970 was the first to recommend a different siren tone for tornadoes as a way of elevating the threat.  Moreover, the Joplin Service Assessment findings showed that high intensity cues are what prompted people to take sheltering options… and that people will seek confirmation from additional sources before sheltering.  The 2 ½ year NIST study of the Joplin tornado confirmed and clarified these findings… and also stressed the importance of consistent messaging across the weather enterprise.  Inconsistent or incomplete messaging can result in confusion and delayed sheltering.  For example, overlapping or adjacent polygons can cause confusion over the location of threat – as was the case for some in the Joplin event. 
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Application

Considerable Damage Threat Tag (TOR only)

 The intent of IBW is to warn for high-impact events rather than try to predict
actual storm impacts. The primary IBW tool to alert for high-impact
tornadoes is the “considerable” damage threat tag.

 As warning forecasters , your target range for the “considerable” tag are EF2-
5 tornadoes. This is also where enhanced, conditional, impact statements
kick in to provide needed high-intensity cues for end-users and partners.

e Radar signatures are the primary method for distinguishing between
significant tornadoes and small tornadoes.

e Recent research and 2012-13 IBW results indicate relative skill in
distinguishing significant tornadoes from others.
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Presentation Notes
As mentioned earlier, IBW was conceived to increase the fidelity of warnings and situational urgency through emphasizing potential for HIGH IMPACT events.  The “considerable” damage threat tag is your primary vehicle for doing this.  

The considerable tag should be selected only rarely and for those tornado warnings where the storm information (from radar signatures, spotters and storm environment) suggest the possibility of a significant tornado.   Your target range for the “considerable” tag should be for EF2-5 tornadoes, and radar signatures are normally your best tool for distinguishing between large and small tornadoes. The 88D is actually designed for this task, as most significant tornadoes are associated with slower evolving but long-lived supercells, and not for detecting brief low-end tornadoes that may even occur below the spatial and temporal resolution of the radar. The tornado impact statements are meant to be conditional and fall directly out of your choice of tag and are commensurate with damage threats associated with the EF spectrum.  These were formulated through a Regional Labor Council effort with significant input from social scientists and meteorologists.  During the decision-making process you should be less concerned with the impact statements (which are designed as cues for end-product users)… and focus more on detecting significant tornadoes using the tools at your disposal. 

You DO NOT need to wait for a report of a tornado before using a “considerable” tag.  This is a common misperception that needs to be clarified.  Remember, we are still trying to alert people in advance of the potential for a significant tornado.  And, most parts of the country don’t have the luxury of armies of chasers relaying reports in quasi-real time. In those areas reports can be delayed several minutes – if they come at all.  
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Studies by Smith et. al. 2012, and
others, provide tools for
distinguishing significant tornadoes
from smaller ones.

We are not trying to ‘pinpoint’
tornado intensity by EF scale — just
“ring the bell” a little louder for
more significant tornado events
(generally EF2+).

There is overlap in max LLVr
associated with high end EF1 and
low end EF2 — so forecaster
judgment and consideration of
near storm environment are key
parts of the decision-making
process.

All Convective Modes
0-2900 ft ARL

1,

between Mx Low Level =1
Vrot and EF-Scale with ™~
tornado occurrence I| i

From Smith et al. 2012 "
EF4+ EF3 EF2 EF1 EFO



Presenter
Presentation Notes
Recent research and 2012-13 IBW results indicate relative skill in distinguishing significant tornadoes from others. One of the benefits of the IBW project is ability to evaluate capacity for discerning hazard magnitude in TORs; and provide a baseline for future comparison.  Prior to 2012 very few studies have addressed this topic - but here is one that has potential for significant application in an operational setting.  

This SPC study by Smith et.al. from 2012 shows a strong relationship between maximum 0.5 degree rotational velocity and conditional maximum EF scale of occurring tornadoes. The graphic shown is for max low level rotational velocity signatures below 3000 feet and for all convective modes, but there are also companion graphics for higher elevations and for QLCS modes. The box and whiskers have standard configurations with the box bounded by the 1st and 3rd quartiles and the tips of the whiskers represent the max and min values recorded.  The dash in the middle of each box is the median or 2nd quartile. Its important to note that for each event the study recorded rotational velocities immediately prior to tornado touchdown until just prior to tornado dissipation.  The study also did not consider null events.  Despite these limitations, the operational utility of the study results are readily apparent.   

Again, we are not trying to pinpoint tornado intensity by EF scale – just  “ring the bell” a little louder for more significant tornado events.  You’ll note there is overlap in max low level rotational velocity associated with high end EF1 and low end EF2 – so forecaster judgment and consideration of near storm environment are key parts of the decision-making process.  There is no perfect answer to the question of when to use a “considerable” tag, but that is rarely the case for anything in operational meteorology.  Keep in mind that the value of your role in the warning decision process comes into play by staying situationally aware and considering a wide variety of factors to stay one step ahead of the tornado threat. 
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e 32% of all warnings with no tag resulted in a tornado (68% FAR).

e 74% of all warnings with a “considerable” tag resulted in a tornado (26% FAR)
* 65% of all warnings with a “considerable” tag resulted in a EF1+ tornado

* 49% of all warnings with a “considerable” tag resulted in a EF2+ tornado

This implies....

1. The “considerable” damage threat tag can be used as an indicator of confidence that a
tornado will occur.

2. The NWS tornado warning “false alarms” are primarily associated with attempts to
warn for low-end tornadoes.

* Demo verification was conducted April 1, 2012 through December 31, 2013.

There were 823 Tornado Warnings issued (including SVS upgrades and downgrades for damage threat W' ’ l

There were 465 tornado events (** as defined by the IBW project) and 85 EF2-5 tornado events. -
* % . : : . -
Only one tornado is allowed to verify each polygon warning for the demonstration.
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Even though the sample size is still small, the previous study and early IBW results show there is relative skill in distinguishing significant tornadoes from small tornadoes. One of the more interesting results is that the “considerable” tag can be used as a confidence marker that a tornado will occur.  In fact, over the past two years a tornado occurred on a “considerable” tag 74% of the time.  Contrast that with the base tornado warning where 68% of the time, no tornado occurred.  This also implies that tornado warning false alarms are primarily associated with attempts to warn for low-end tornadoes.  

Its also worth noting that forecasters are also fairly cautious in their use of the “considerable” tag and appear not to use as often as they should.  There were 85 EF2-5 tornadoes in the sample set, yet forecasters only used the “considerable” tag 57 times. 
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Application

Catastrophic Damage Threat Tag (TOR only)

 The “tornado emergency” has been in the forecaster toolbox for 15 years (via
NWS Directive). In the IBW framework its tag is the “catastrophic” damage
threat tag.

e |ts use should be exceedingly rare, and only when a confirmed violent (EF4-5)
tornado is striking or about to strike a population footprint. The false alarm
rate should be zero. And is generally associated with long-track tornadoes.

* |Inthe IBW framework, the “considerable” damage threat tag is designed to
serve a similar purpose, and provides a good radar or observationally-based
alternative to the “tornado emergency”.

* For 2014, the impact statement associated with the “catastrophic” tag has
been scaled back to match that of the “considerable” tag based on social
science research on how people respond to extreme wording.
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Presentation Notes
The “tornado emergency” has been in the forecaster toolbox for 15 years, and was included in the IBW framework using the “catastrophic” damage threat indicator. Its use should be exceedingly rare, and should only be considered as an option only when a confirmed violent (EF4-5) tornado is striking or about to strike a population footprint.  Some offices have used in their warnings the phrase “THIS IS A TORNADO EMERGENCY FOR LOCATIONS ALONG THE PATH OF THE TORNADO. TAKE COVER NOW. THIS IS A PARTICULARLY DANGEROUS  SITUATION”. 

The false alarm rate should be zero.  In the “considerable” damage threat tag, IBW offers a viable alternative to the tornado emergency in that it is designed to accomplish much the same purpose yet allows more “wiggle room” in terms of event certainty and event magnitude. 

As mentioned previously, a recent study showed study subjects in a simulated warning that were assigned to higher impact statement categories were more likely choose protective action than respondents assigned to lower impact categories. However, escalating the projected consequences of the storm beyond a certain threshold no longer increased the probability of protective action.  For this reason, the impact statements for the “catastrophic” tag have been scaled back to match that of the “considerable” tag.  
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Application

Tornado Possible Tag (SVR only)

e Used in severe thunderstorm warnings. Has also been in the forecaster
toolbox for many years (equivalent to “brief tornadoes can and do occur in
severe thunderstorms”).

e Usage is optional (even in Tornado Watches).
* Designed for situations where a severe thunderstorm has some potential for
producing a small tornado although forecaster confidence is not high enough

to issue a Tornado Warning...

* Including when potential for tornado occurrence may be below the temporal
or spatial resolution of the radar.
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Presentation Notes
The “tornado possible” tag is used in severe thunderstorm warnings for situations where a severe thunderstorm has some potential for producing a brief, small tornado although forecaster confidence is not high enough to issue a Tornado Warning.  This has also been in the forecaster toolbox via NWS directive for many years - and is typically used in QLCS severe thunderstorm events, or in severe thunderstorm warnings within tornado watches.  The use of the Tornado Possible tag will be evaluated in 2014. 
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Application
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In conclusion here is a graphic that shows a quick and dirty application of the Smith et.al. Box and Whisker diagrams for an EF4 tornado event that occurred in Kansas last year.  While the case studies in the IBW training packet give a more thorough accounting of warning inputs – you can see the utility of the study in helping you make decisions concerning potential tornado magnitude.  At the beginning of the tornado track the low level rotational velocity is already up to 55 knots, but is rather broad and not gate-to-gate.  The subsequent volume scans quickly show the circulation becoming gate-to-gate and increasing to a maximum of 82 knots just prior to EF4 damage.   
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Conclusion

Use every available resource to gather information, then let
the information at hand guide use of the tags

Warnings are only one tool for distributing life-saving
information!

It’s all about telling people
what we know,
enabling them to take action
to save lives!
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Presentation Notes
Use every available resource to gather information…and then let the information at hand during a warning decision guide the use of the various tags.  Warnings are only one tool for distributing life saving information.  Use whatever sources you have available in order to tell people what we know…and enable them to take action to save lives.


Weather-Ready Nation:

| Saving Lives and Livelihoods

Dick Wagenmaker Dr. Greg Mann Mike Hudson

richard. wagenmaker@noaa.gov greg.mann@noaa.gov michael.hudson@noaa.gov

Questions?
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If you have any questions, please feel free to contact any of the individuals in the above slide. 


mailto:wagenmaker@noaa.gov
mailto:greg.mann@noaa.gov
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