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Severe Weather

Stories from
NWS Forecasters

April 2013



Presenter
Presentation Notes
We are holding this media briefing to share some exciting news. 
This week, the National Weather Service Doppler radar in Brownsville, Texas was upgraded to dual-polarization technology, dual-pol for short, and became the final site of the 122 NWS radars across the country to get new advanced technology that is helping federal weather forecasters more accurately track, assess and warn the public of approaching high-impact weather. 

This upgrade was a huge undertaking which started 2 years ago and is now complete just in time for the peak of severe weather season. Each upgrade took approximately 2 weeks to complete, so many of our forecasters  have had the opportunity to use dual-pol during recent events which you will hear about today.



Overview

* NEXRAD upgrade to dual polarization huge prOJect
— Within budget & ahead of schedule

* How does dual-pol work?

e Dual-Pol samples both horizontal and vertical

Able to identify:

1. Non-weather: dust, birds, insects,
smoke, even debris from a tornado

2. If weather, what type: rain, snow, hail



Presenter
Presentation Notes
Let me provide you with a quick overview. 
The technology was a NOAA-wide achievement….developed via years of research from the National Severe Storms Lab, transitioned into operations by the National Weather Service.  Forecasters were trained how to effectively use the data well before their radar was upgraded via interactive online training from the Warning Decision Training branch…to date over 2200 forecasters have been trained.

Prior to dual-pol, weather radars only sent and received energy in the horizontal dimension.  So we could see that there was “something” out there, track it’s movement, but we could not tell the difference between precipitation types, and between precipitation and non-precipitation.  With an added vertical dimension to the energy sent and received, Dual-pol allows for a 2-D picture of what is really out there.

This allows us to detect specific precipitation types like rain, hail, snow, and equally important, we can tell the difference between what is precipitation and not—things like dust, birds, insects, smoke, even airborne debris from a tornado as two of our speakers will talk about. Dual-pol helps the National Weather Service focus on the important stuff in the atmosphere, by clearly separating the unimpoprtant things on a radar display from the important ones.



Forecasters Share Their Stories

NWS forecasters:

» Alan Gerard, MIC, Jackson, Miss
» Jerilyn Billings, meteorologist, Wichita, KS
» Joey Picca, meteorologist, New York, NY



Presenter
Presentation Notes
Thanks to the well coordinated upgrade to the program, we have seen and heard numerous success stories of how the new radar data were used to improve products and service.  The best way to share someo f those stories if storm the forecasters themselves.  Here on the line with me we have:  [List the three guests]


February 10, 2013 Tornado
Hattiesburg, MS

Speaker: Alan Gerard, meteorologist-in-charge, Jackson, Miss., NWS Forecast Office
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* Doppler radar reveals rotation in storm approaching
Hattiesburg

» Without dual-pol, need spotters or “ground truth”to verify
tornado
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Presentation Notes
Paul Schlatter: Just days after the National Weather Service forecast office in Jackson, Miss., upgraded its Doppler radar to dual-pol several long track tornadoes occurred in the region.  With us to talk about how dual-pol improved the products and services to the people of Mississippi is Jackson, MS, Meteorologist-in-charge Alan Gerard.  

Alan Gerard:  On Feb. 10, 2013, weather forecasters in Jackson, Miss., were tracking a supercell headed for Hattiesburg, Mississippi.  These two images, reflectivity on the left and velocity on the right, would be the only two radar products warning forecasters would use in their warning decision.  To the trained eye, these two images show a supercell very capable of producing a tornado.  However, without storm spotters on the ground there would be no way to confirm the presence of a tornado, and in the tornado warning, we could only say “this storm is capable of producing a tornado”.  





With Dual-pol° Confirmed Damaging Tornado
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Presentation Notes
Though a tornado warning was out before dual-pol data confirmed a damaging tornado, the value of the new data lies in providing accurate, actionable information about a damaging tornado.  In this event, forecasters used dual-pol data to confirm a large, damaging tornado 10-15 minutes before it hit Hattiesburg.  To the trained eye, the bottom two products reveal that in the exact same location of the very strong rotational velocity signature, there is something flying around that is randomly scattered about, and definitely not any type of precipitation.  This is a clear-cut airborne tornado debris signature.  While we were getting reports of possible tornadoes from chasers and spotters in the area, dual-pol data enabled us to know for sure that a significant tornado was on the ground because we could see where debris was being lofted high into the air and being detected by the radar.  We were able to convey this information in our warnings and statements, and also in our NWSChat where we have realtime communication with emergency management and the media. Those local folks were then able to alert the public very specifically that a significant tornado was in progress.


EF-4 Tornado in Hattiesburg
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» ZERO deaths, 82 injuries

» Confident warnings, accurate and actionable information from the
Dual-Pol radar
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Presentation Notes
This picture shows tornado damage on the campus of the University of Southern Mississippi.  The violent tornado moved directly through a heavily populated area, including this campus - yet there were no fatalities.  We were able to use a combination of the clear debris signature on Dual-pol data and spotter reports to issue a rare “tornado emergency” before the tornado moved into Hattiesburg.  Discussions with survivors after the tornado revealed that this information got to the public, who recognized that it was unusual and immediately took shelter.  This actionable information of a confirmed large tornado, combined with excellent preparedness work by emergency management and NWS staff over the years, certainly played a role in limiting the casualties with this tornado.  In the deep South, many significant tornadoes occur at night when spotters typically have a much more difficult time seeing tornadoes, so dual-pol data will be particularly valuable here in helping confirm the presence of significant tornadoes.
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The same day, our forecasters used Dual-pol data to identify storms with particularly high rainfall rates moving into the Jackson metro area.  Used this info to issue flash flood warnings with an hour lead time (before rain had even started to fall in some locations) in advance of significant urban flooding that occurred in the region.


April 14, 2012 Tornado Outbreak

Wichita, KS

Speaker: Jerilyn Billings, meteorologist, Wichita, KS, NWS forecast office

* >100 tornadoes tore

through region, 24 in
Wichita’s area of
responsibility

Long range outlook
increased awareness

Dual-Pol radar improved
forecaster confidence in the
tornado warnings issued,
and hail detection
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Presentation Notes
Paul Schlatter: April 14 was one of the biggest tornado outbreak days in all of 2012, with over 100 tornadoes. This event was unique in that it was extremely well forecast. 6 Days before the outbreak NOAA forecasters began forecasting a severe weather potential in the central plains, emergency managers and the media helped us inform the public and encourage preparations.  One of the National Weather Service Offices most affected that day was in Wichita, Kansas, where 24 tornadoes occurred.  On this slide, each pin is a tornado, and you’ll notice some had long tracks indicated by a colored line.  One tornado went through southeast Wichita, inside the oval, within miles of the Weather Forecast Office.  Here to talk with us about the event is forecaster Jerilyn Billings.

Jerilyn Billings:  Understanding a tornado outbreak was expected, our office was fully staffed and ready for the worst possible outcome.  That evening as storms formed and moved into our area forecasters closely monitored our dual-pol data. Being one of the earliest offices with access to dual-pol data, we knew how to affective use the data even in a high stress situation, which this was. 

The dual-pol data was used throughout the event as a confidence inducing source of information.  I used it to help confirm the identity of hail in the storms, and also to help confirm, throughout the event, that violent tornadoes were on the ground and doing damage.  Debris signatures were viewed at varying distances from the radar, thus yielding confirmation we may not have at another time.  
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For example, a tornado debris signature was visual in the data in a storm north of Wichita that was 70 miles away from the radar. This meant that this powerful tornado was doing damage, and it gave an additional sense of urgency and a sense of how powerful the tornado was to be able to see the debris signature at 15,000 ft.  

While the data helped our team with forecasting and issuing warnings (especially with the enhanced wording used with the Impact Based Warnings Test), the data was shared with the broadcast meteorologists, and they too used the data on air.  Special training was held for the broadcast meteorologists and their on-air use of the data undoubtedly added to the public perception that something bad was happening. 
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Later on in the event, a supercell moved north from Oklahoma producing large violent tornadoes as it moved toward Wichita, the most populous city in Kansas.  In fact, the tornado was close enough to us that we had to seek shelter and the Weather Forecast Office in Topeka backed us up, issuing warnings while we were sheltered in place.  This was a very anxious time for me and other co-workers, as the NWS office in western sections of the city was, at one time, directly in the path of the cyclic supercell.  The storm did cycle and remnants of the circulation caused 80 mph winds at the office, while a new wedge tornado had developed and was impacting southeast Wichita.  After 30 minutes, the tornado threat for our office had passed, and we resumed our duties issuing warnings.   

In this image from 10:32 PM local time, the tornado was impacting a more industrial portion of southeast Wichita, though it also hit residential neighborhoods, including a mobile home park.  Again, a debris signature was visible in the dual-pol data, meaning I was able to relay the confirmed location of the tornado in real-time and have a better sense of its path.  

Specific to this graphic, there was a signature in the non-dual-pol products that normally might be mistaken as debris from a tornado.  Dual-pol not only allowed us to discount that signature as a tornado, it helped us pinpoint the true location of the tornado a couple miles northwest of the false signature inside the white circle, completely embedded in heavy rain. 


Event Summary

——

» No fatalities in Wichita despite EF-3 damage

* Our consistency and confidence in the path and expected
impacts from the tornado meant people were ready and took
action in Wichita


Presenter
Presentation Notes
The combination of a great partnership with our broadcast media (print and TV), Emergency Management partners, our unified message and timely accurate warnings all worked together to result in zero fatalities in Wichita despite an EF-3 tornado.  Dual-pol data was a part of this success by giving the warning team consistency and confidence in our warnings as the event unfolded, and as a result people took appropriate actions.


February 8-9, 2013 Blizzard
New York, New Jersey, Southern New England

Speaker: Joey Picca, meteorologist, Upton, N.Y., NWS forecast office

* Blizzard = heavy snow + strong wind
» Also areas with persistent sleet and ice

» Where's the sleet and ice?
» Where's the heavy snow?
* Conventional radar can't tell us



Presenter
Presentation Notes
Paul Schlatter: During the February 8-9, 2013 blizzard in the Northeast, tremendous impacts were felt around the Tri-State, with several areas across Long Island and Connecticut receiving in excess of 30 inches of snow.  Tens of millions of people were impacted.

Joey Picca: In our area, snowfall rates of 3-5” an hour were recorded, and thundersnow was frequently reported on the evening of the 8th. Additionally, an incredible facet of this blizzard was the excessive and persistent sleet and ice that fell across portions of the area early in the event.  We were seeing extremely heavy precipitation.  A really challenging part of our job is accurately assessing the precipitation type (location, evolution, etc.). Dual-pol radar provided forecasters in our office the ability to detect precipitation transition zones across the area like never before.  We were able to tailor snowfall forecasts with new levels of precision and alert our partners in emergency management and the media where snow would accumulate more rapidly. Heavy snow presents greater challenges than sleet does for utility companies and road crews, so providing enhanced information, regarding the precipitation type, to county, city, and state emergency managers improved deployment of resources around the Tri-State. Simply put, dual-pol information was the single most important factor in our development of fine-tuned short-term forecasts that benefited the public.


February 8-9, 2013 Blizzard
New York, New Jersey, Southern New England

Speaker: Joey Picca, forecaster, Upton, N.Y., NWS forecast office

Dual-pol reveals the heavy snow and the sleet/ice
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NWS NYC tailored forecasts with new
confidence and precision

Improved deployment of resources
around Tri-State

NY State OEM:"..your forecasts were
timely, helpful and most accurate, almost
to the inch of snow...”
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During the afternoon and evening, we tracked the evolution of the snow-to-mix transition zone, thanks to the ease of doing so with dual-pol. This greatly enhanced our ability to give more detailed and accurate near-term precipitation type and snowfall forecasts. The positive responses from our local partners often specifically mentioned our timely and helpful forecasts, which were made more possible by dual-pol radar. For example, even though many portions of NYC received around a foot of snow, impacts were relatively minimized from the afternoon of the 8th into the morning of the 9th. 


On-site DSS for NYC Emergency Management...

[19:16:03]
=nws-william_goodman@nwschat weather gov/INWSChatLive _161.185.150.244 135334=
NWS: Blll G here at NYC OEM EOC. . please let me know about reports of changeover
to snow in/near NYC as I'm not sitting by a window. ;) Heard precip changed to
snow back at my house 35-40 min. ago...uh-oh._.

[19:18:54]
<nws-joey. picca@nwschat weather gov/NWSChatLive _140.90.75204 132343= Hey
Bill, the melting layer is quickly crashing down. A lot of areas on LI switching
over. Heard some reports from the city of it switching. CPK showing snow. LGA
changed over.

- 5

Manhattan, NY (Gothalmist .

NWS Office (Upton, NY -- Long Island)
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A prime example of the benefits of dual-pol is shown here in a screen capture of our online chat rooms, where all core partners are encouraged to join.  

Here is the chat between Bill Goodman at the NYC Office of Emergency Management Emergency Operations Center and myself at 2 16 PM local time..  I used dual-pol to improve our estimates of when NYC would switch from sleet and rain to heavier snow. On the afternoon of the 8th, tell-tale signs in the dual-pol data showed the impending transition to snow and we were able to relay that information quickly and concisely to NYC OEM, as well as other emergency managers around the Tri-State. We have heard from our EM partners that they like to speak with us on the phone so that they can gauge the confidence in our voice. Without question, dual-pol allowed us to speak with more confidence and added tremendous value to our forecast ability during this unique storm.
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Paul Schlatter:  In the last couple of minutes, let’s take a look as other examples from across the country where new information dfom dual-pol radar is improving the accuracy and detail of the information the NWS can provide.

In the desert southwest, especially early in the Monsoon season, thunderstorms can kick off massive dust storms, called “haboobs” which dramatically impacts air quality and can be very dangerous for those driving on highways and interstates.  Since these dust storms can be embedded in or around heavy rainfall, it’s important to be able to distinguish between precipitation and dust to accurately locate, track, and estimate the depth of the dust storm
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Dual-pol can also help detect the source region of fires.  A recent example is from Charleston, SC.  Dual-pol radar products again allow forecasters a very easy way to tell the difference between smoke and ash vs. precipitation.  This type of information is crucial for air quality, and specific to Charleston Harbor, has major economic impacts.  If the visbility drops to less than one mile, traffic is shut down and when added up amounts to millions of dollars each hour the Harbor is closed hour, impacting businesses bottom line.  The National Weather Service coordinates with the Habor Master to provide visibility changes, and used dual-pol data to accurately detect the location and movement of the smoke/ash cloud.
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A final example comes from California but could easily apply to the Front Range of the Rocky Mountains.  Small hail, subsevere in size, typically falls along the Front Range of Colorado and along the West Coast.  It can damage crops but generally doesn’t cause too many problems unless it falls in extreme quantities.  In some events, it can be a big problem.  Small hail that accumulates on roads and freeways pose major hazards for drivers, often time resulting in fatal accidents.  In this particular event, there were no fatalities.  Before dual-pol radar forecasters would not be able to detect extreme amounts of smal hail…it all looks the same as heavy rain mixed with a few hailstones, or light rain and large hail…it all looked the same.  But now, with Dual-pol products at our disposal, we can specifically pinpoint the location of those pure hail shafts containing extreme aounds of small hail, and alert highway patrol, emergency managers, and media where to be on the lookout for potentially dangerous driving conditions. 


NOAA'’s National Weather Service Completes
Doppler Radar Upgrades

Thank You for joining us.
Questions?

For more information, visit;

Watch
Dual-pol interview
Frequently asked Q’s:
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Operator, we are now ready to take questions.


http://www.weather.gov/
http://noaa.gov/wrn
http://noaa.gov/wrn
http://www.youtube.com/watch?v=tX6LH_l3P3Y
http://www.nssl.noaa.gov/news/video/bite-sized-dualpol/
http://www.nssl.noaa.gov/news/video/bite-sized-dualpol/
http://www.nssl.noaa.gov/news/video/bite-sized-dualpol/
http://www.nssl.noaa.gov/news/video/bite-sized-dualpol/
http://www.nssl.noaa.gov/news/video/bite-sized-dualpol/
http://www.roc.noaa.gov/wsr88d/PublicDocs/DualPol/DPFAQ.pdf
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