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Presentation Notes
Eight minutes. That's the average lead time for all Tornado Warnings...just eight minutes. Given their nature, QLCS tornadoes have an average lead time less than that, and their probability of detection is also less than the average of around 50% for all tornadoes.

https://www.commerce.gov/

% February 24, 2018 — Clarksville, TN EF-2 Tornado

r QLCS Tornado After Dark
| Nearly 90 Homes Damaged
/ero Fatalities and Few Injuries
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Presenter
Presentation Notes
So, during the evening of February 24, 2018, when an intense QLCS produced a significant tornado near Clarksville, TN, the outcome could very well have been deadly. The tornado occurred after dark CLICK and moved across populated subdivisions in the eastern part of the city CLICK with nearly 90 homes damaged or destroyed. CLICK However, thanks to expert mesoanalysis and subsequent enhanced services provided by the Nashville, TN Weather Forecast Office, the citizens of Clarksville got about 30 minutes of lead time. As a result, there were few injuries and ZERO fatalities.

https://www.commerce.gov/
https://www.commerce.gov/

% February 24, 2018 — Clarksville, TN EF-2 Tornado

“‘Many homes were destroyed and a few people sustained serious injuries,
s| but the NWS warning gave most people time to take cover. There would
— | have undoubtedly been fatalities had the warning not been issued so

early.” - Montgomery County Emergency Manager
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Presentation Notes
The Montgomery County Emergency Manager said that if not for the early National Weather Service warning, there would have undoubtedly been fatalities with this event. This is just one example of why the NWS must reinvigorate the role of the mesoanalyst. 

https://www.commerce.gov/
https://www.commerce.gov/

»| 2019 Mesoanalyst Experiments: Primary Objective

4 Champion the role of expert mesoanalysis in enhancing
| ’_ryoc’ricol IDSS and advance the FACETs paradigm in ops.
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Presenter
Presentation Notes
Over the past year-and-a-half, the Operations Proving Ground took on the challenge to do just that. With the help of a team of acknowledged experts in the field of mesoanalysis, we developed a week-long immersive simulation experience to give NWS field forecasters the knowledge and tools necessary to perform mesoanalysis at a high level during severe convective events. Skill in mesoscale meteorology alone is not enough, however. We also explored ways to effectively communicate this information both internally, with the warning forecaster for example, and externally in the form of timely, precise and actionable information with emergency managers and other core partners. In doing so, we will fill the communication gaps between outlooks, watches and warnings to achieve a more continuous flow of information, thereby advancing the FACETs paradigm in operations.

https://www.commerce.gov/
https://www.commerce.gov/

= Much More Than Rote Parameter Chasing

Some key features to include on thunderstorm composite charts ~ Bulk Richardson Number

1. Instability CAPE, LI (Orange) <10--High shear, low CAPE. Shear may be too strong
Mesoq n q Iysi/ Ra d q r s U p port 2. Lift 700mb Omega (Brown) to allow strong upright convection.

3. Moisture Dewpoints SFC or 850mb (Green) 10-45--Associated with supercells.

4. CAP CIN or 700mb temps (Grey) >50--Weak shear, high CAPE. Multicells likely.
5. Shear

Conduct analysis of synoptic, mesoscale, and near-storm environment; LI I o e o (Y

H nei i Severe Weather Indices 5-8 Weak tornad
communicate key insights and ob_servatlons tg radar oper.atolr.. o e 5 PO — e i e e s
Issue Mesoscale AFD(s) to describe expectations regarding initiation, CAPE <1000 10002500 25003500 >3500
_ . . LI 0to-3 3to-5 -6to-9 <9 Significant Tornado Parameter
timing, location, severity, coverage, storm mode, and threats. Showalter -1t0-2 -2t0-3 4106 <6 0.5-1.5 Threshold for supercells

A . i . >150 100-149 50-99 <50 1.5-3.0 Weak does
Provide updates on NWSChat when significant changes in storm mode or o N e . S R S

warning thresholds are anticipated. I T CR——— B —
Participate in any SPC watch coordination discussions. Wind Shear Poor ~ Marginal  Favors Strong 1 If RSO will be beneficial to warning operations:

) - . 0-1km EHI <1.0 1.0-1.9 2.0-2.9 >=3.0 1. Call I
Provide radar briefings and updates over MERS and to SkyWarn hams, if O-6kmshear <30kt 30-37ki 384kt 45kt 2. Give at least 1 br. lead time before RSO initiation.

ESREH <150 150-299 300-449 >450 3. Provide Detroit with start and stop time for RSO.
present. BRN Shear 3545  45-55 55-65 >65 * On Moderate and High Risk days, SPC will make
he RSO reque

Assist the Warning Forecaster(s) in any mission critical aid needed (e.g., EfBulkshesrSIIk8 Q330 B0 2A0M
monitor web cams, serve as second pair of eyes on radar, etc.) SPC Hourly Mesoscale Analysis http://spc.noaa.gov/exper/mesoanalysis/
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Presentation Notes
Traditionally, the mesoanalyst duties, which may even be assigned to a forecaster by a "role card" like this one, include monitoring surface and upper-air trends, watching satellite imagery, and checking SPC mesoanalysis fields hourly against a checklist of various severe weather parameters. We're not suggesting that there is no value in this. To the contrary, these duties have served NWS offices well for many years. Our goal is to take the mesoanalyst role to the next level, which will involve exploiting the newer high-resolution time and space datasets, like GOES-16/17, the NOAA/CIMSS Prob Severe model and rapidly-updating convection-allowing forecast models.

https://www.commerce.gov/
https://www.commerce.gov/
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Presentation Notes
Use of these tools, coupled with deep, intimate knowledge of the mesoscale processes that drive thunderstorm development, will enable forecasters to more accurately detect and predict severe convection and its associated hazards.
�GOES-16 and 17 have brought us significantly improved resolution temporally, spatially AND spectrally. In addition, the imagery is now available to forecasters much faster than before; often as soon as 1 to 2 minutes after the image was captured. In this short red-visible mesoscale sector animation there is a wealth of information to be gleaned: the location of boundaries, areas where the boundary layer is sheltered from earlier convection, orphaning anvil clouds showing where a capping inversion may be weakening and criss-crossing stable billow clouds that can give insight to the vertical shear structure in the lower troposphere.


https://www.commerce.gov/
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Presenter
Presentation Notes
We also explored the use of advanced Red-Green-Blue combinations of different spectral bands, like the VIS/IR Sandwich product to detect Above-Anvil Cirrus Plumes that can signal the onset of significant severe weather events.

https://www.commerce.gov/
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Presenter
Presentation Notes
Or the Day Cloud Phase Distinction product, which can help diagnose areas where liquid clouds are beginning to glaciate and convective initiation is imminent. In this image, we paired the RGB with Geostationary Lightning Mapper imagery and ground-based lightning data to evaluate storm updraft strength and trends through lightning jumps and lightning clustering.

https://www.commerce.gov/
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Presenter
Presentation Notes
However, all of the best technology in the world is of no use without a high level of understanding of the mesoscale meteorological processes at play. Our sessions took a deep dive into the analysis of traditional observational data, like Skew-Ts and hodographs, to better understand how various thermodynamic and kinematic profiles affect storm mode and subsequent hazards.

https://www.commerce.gov/
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Presenter
Presentation Notes
The goal of all of this analysis being to develop a mental model of what the radar might look like in the next 1 to 3 hours BEFORE we even look at convection-allowing models. In doing so, we are much better equipped to determine which, if any, of these models present a realistic vision of the future.

https://www.commerce.gov/
https://www.commerce.gov/
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- IDSS Event
i .
North Dakota State Fair
] Minot Fairgrounds
o EQOC staffed 24/7 during the fair
0 Critical Weather Thresholds
40+ mph wind
| Lightning
A Large hall
Heavy rain
o Need at least 30 minutes to execute
= safe sheltering procedures
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Presenter
Presentation Notes
The cornerstone of our week-long sessions was four half-day displaced real time simulations conducted on the OPG AWIPS. These simulations required the participants to employ the mesoanalysis skills that were covered during the first two days to support one to three IDSS events with varying hazard thresholds. They performed this function by responding to NWS Chat injects from the workshop facilitators, supporting a warning forecaster, and interacting with an on-site emergency manager.

https://www.commerce.gov/
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o Enhanced Service Delivery
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“3\“- /A Severe Thunderstorm Potential

Valid | * 500-700PM *| TODAY (Tuesday, June 26, 2018)

We are still monitoring potential strong to severe convection developing in the next 1-2 hours. The
previously mentioned residual outflow from earlier convectionis still be expected to be the focus.
Current satellite observations confirm destabilization across the western tiers of CWA. With this in
mind, ample buoyancy with surface dewpoints in the upper 60s to mid 70s in this region and
upstream, should support very strong updrafts. Deep northerly shear, nearly orthogonal to the

e Conditional threat (unsure if
storms will form)
Isolated storms producing hail

. ;’;‘;ffg:f."lgxﬁfe of flash decaying outflow boundary should supportinitially discrete supercells, if Cl is achieved. Though
flooding 5 4 @m storm-relative anvil flow is weak, with right-moving supercells SR anvil flow will become more

modest. A farily deep boundary layer, with an inverted-V profile, cannot rule very strong downdrafts

M leading to strong straight-line winds and local microburst potential. Amid very strong CAPE through
¢ the hail growth region, and through the entire storm depth for that matter, large hail is expectedto

| be the primary threat with developing convection this evening. There will be a slight window favoring

Wed 00:22Z 27-Jun- tornado potential with near-surface cooling, but confidence is still fairly low.

Tornado cannot be ruled out
east of Wichita

WHERE
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ACTION
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Presentation Notes
By synthesizing advanced, high-resolution datasets and deep knowledge of mesoscale meteorology, we demonstrated a model for enhanced service delivery by improving communication CLICK both internally with other members of the warning team CLICK and externally with our core partners and the public CLICK via targeted social media graphics, CLICK and detailed, technical Mesoscale Area Forecast Discussions.

https://www.commerce.gov/
https://www.commerce.gov/

[
£ Benefits of Skillful Mesoanalysis
A Improves tactical IDSS, especially in the watch-warning gap
_' Promotes more effective national center/WFO collaboration
Addresses perception that science is diluted by IDSS focus
X
Exploits probabilistic space driving better risk mgmt decisions
R
A
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Presenter
Presentation Notes
The benefits of skillful mesoanalysis are clear. We improve our tactical IDSS by providing timely, precise, actionable information; especially in the information gaps between outlook, watch and warning in the spirit of the FACETs framework. By having a higher understanding of mesoscale meteorology, WFO forecasters are better equipped to interact and collaborate with SPC. A common criticism among field forecasters is that the NWS focus on IDSS dilutes the science in our mission. These workshops provide unequivocal proof that there is still plenty of deep science to be undertaken in an IDSS world. We also showed how we can begin to exploit probabilistic space to craft our messaging, thereby driving better risk management decisions.

https://www.commerce.gov/
https://www.commerce.gov/

£ Exploring Probabilistic Space
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Presenter
Presentation Notes
With the help of current and former SPC forecasters, participants learned exactly what SPC's probability forecasts mean and how those tie to the traditional categorical outlooks. CLICK They also explored the use of the Statistical Severe Convective Risk Assessment Model (SSCRAM), which maps the mesoscale environment to individual severe hazard probabilities, based on actual past events.

https://www.commerce.gov/
https://www.commerce.gov/
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Exploring Probabilistic Space
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Presenter
Presentation Notes
We examined the use of Probability Density Functions (PDFs) and how they can be used to drive messaging. Our example used this case from July 2018, where there were two Marginal risk areas: one in the desert southwest and one in the northern high plains.

https://www.commerce.gov/
https://www.commerce.gov/

2 Exploring Probabilistic Space
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Presenter
Presentation Notes
The PDF for the Arizona risk area is very narrow and steep, indicating that the hazard risk is confined...in this case...to marginally severe downburst winds, with little to no chance of higher-end threats. CLICK Compare that with the initial PDF for the northern plains. This area exhibits a more conditional threat, with a broader range of possible outcomes...including at least a small risk of more impactful hazards, as indicated by the long right-hand tail. CLICK As we moved later in time, it became clear that the conditional risk in the northern plains was coming to pass, and the PDF shifts to the right. Using this sort of information, even if only mentally visualized, can help drive an office's messaging and relate reasonable worst-case scenarios to core partners and the public.

https://www.commerce.gov/
https://www.commerce.gov/
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Next Steps

Two workshops in 2020; focus on SOOs & OCLO transition plan
Experimental multi-office collaborative simulation exercises
Prototype SME-led road shows, sub-regional mutual aid teams
Co-host Think Tank: Iv\esoanolysw Apphco’nons for Fire Wx Services
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Presentation Notes
Going forward, we plan to conduct two more of these workshops in 2020, which will focus on bringing SOOs as participants and on how best to transition this experience to the NWS Learning Office. We will be exploring the possibility of hosting multi-office collaborative simulation exercises. We also hope to investigate other means of spreading the use of expert mesoanalysis to the field; perhaps including road shows led by subject-matter experts and the use of sub-regional mutual aid teams. Finally, we plan to examine expanding this concept into a new service sector by convening a Fire Weather Services Think Tank, modelled after our Think Tank from 2018.

https://www.commerce.gov/
https://www.commerce.gov/
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Presenter
Presentation Notes
I will leave these key takeaways up for you to read, and use these last few minutes for questions and discussion. Thank you for your attention.
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