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NSSL Experimental WoF System -
Ensemble (NEWS-e)

Given current technologies, how skillfully can severe storm
hazards be predicted 0-2 hours in advance?

Coarse grid covering US provides initial/boundary conditions to
a regional, weather-adaptive, storm-scale-prediction grid

Assimilates conventional, surface, radar, satellite obs

New storm-scale ensemble forecast generated every 15 min
Probabilistic guidance generated from ensemble forecasts

A dozen retrospective case studies demonstrate potential value

May 2015, HWT: First time an hourly-updated, storm-scale
ensemble prediction system will be run in real-time and
evaluated by forecasters

Mesoscale & storm-scale domains
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NEWS-e Case Studies
20 May 2013 Moore, OK EF-5 Tornado

Radar only
T-56-min—  T-41-min H&mm— NWS tornado warning
b 5 g " issued T-16 min
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has tornado signal by

2

(torpath

Radar + satellite T-41 min: 25 min

before NWS warning!
Adding satellite
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0-1 hr forecast probability of intense low-level rotation
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Significant Scientific Discoveries

* |dealized studies suggest thunderstorms are predictable for up to 2+
hours despite model/observational/computational limitations

* Real-data case studies from variety of storm environments are
consistent with idealized experiments

* New observation types (satellite, phased array radar) improve
analyses and forecasts

* Using high-resolution ensembles to improve forecasts of convective
storm hazards appears viable

Weather-adaptive, real-time analysis system
- Blends multi-radar obs with operational model forecasts
- 1-km 3-D wind, rotation, reflectivity analyses every 5 min

« HWT forecasters report that system highlights storms of
iInterest, adds confidence to decision process, and should
therefore increase warning lead times

20 May 2013:
Real-time rotation analysis
matches well with tornado (blue
line) and mesocyclone tracks

Model resolution requirements

« How much resolution needed to predict storm hazards?
- Explore using idealized (below) and real case studies

« Provide vital guidance for WoF system design
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NSSL Experimental WoF System - Ensemble
(N Ews-e) 2013 Moore

* Given current technologies, how skillfully can severe storm - | 126
hazards be predicted 0-2 hours in advance?

* Coarse grid covering US provides initial/boundary conditions to a
regional, weather-adaptive, storm-scale-prediction grid
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* Assimilates conventional, surface, radar, satellite obs
* New storm-scale ensemble forecast generated every 15 min
* Probabilistic guidance generated from ensemble forecasts

* Adozen retrospective case studies demonstrate potential value

* May 2015, HWT: First time an hourly-updated, storm-scale QS \
ensemble prediction system will be run in real-time and evaluated AS TN | =~
by forecasters
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* New observation types (satellite, phased array radar) improve 3 o
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* Using high-resolution ensembles to improve forecasts of

convective storm hazards appears viable model resolution
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Latest Results of Warn-on-Forecast-Research
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N Ews -e Case stUdies ndar obs with operational model forecasts

* Given current technologies, how skillfully can se 20 May 20] 3 MOOre, OK EF-S Tornado , rotation, reflectivity analyses every 5 min

hazards be predicted 0-2 hours in advance? brs report that system highlights storms of

* Coarse grid covering US provides initial/boundz Radar only Infildence to decision process, and shoulad
regional, weather-adaptive, storm-scale-predicti se warning lead times

NWS tornado warning
iIssued 1-16 min

e Assimilates conventional, surface, radar, satellit

* New storm-scale ensemble forecast generated

* Probabilistic guidance generated from ensembls

* A dozen retrospective case studies demonstrate

Ensemble forecast
has tornado signal by
T-41 min: 25 min
before NWS warning!

* May 2015, HWT:. First time an hourly-updateaq,
ensemble prediction system will be run In real-ti
by forecasters

Mesoscale & storm-scale d

AX = 15 km Addlng Sate"ite .oluticén needed to predict storm hazgrds?
; 3 ) idealized (below) and real case studies
P2 data |mpr0ves uidance for WoF system design
Ax =3 km forecasts Rainfall in)
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* Using high-resolution ensembles to improve forecasts of
convective storm hazards appears viable
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Latest Results of Warn-on-Forecast-Research

- - - S

“and Nusrat Yussouf

. . ! 2
11s Wicker.

1 Y } '
& - " g 2 k I ‘ r o \’ - ’
« : 2 e L é‘ .
o e — - -y e

Weather-adaptive, real-time analysis systiem

B s, * Blends multi-radar obs with operational model forecasts
* (Coarse grid covering US provides initial/boundary conditions to a

regional, weather-adaptive, storm-scale-prediction grid | P 1_km 3_D Wlnd, I'Otatlon, reﬂecthlty analyses eve'y 5 mln
* Assimilates conventional, surface, radar, satellite obs
. New storm-scale ensemble forecast generated every 15 min e HWT forecasters report that System h|gh||ghts storms of
* Probabilistic guidance generated from ensemble forecasts =561 . . .
* A dozen retrospective case studies demonstrate potential value IntereSt’ adds Conﬁdence to dGC'SlOn process, and ShOUId
+ May 2015, HWT: First time an hourly-updated, storm-scale ~  therefore increase warning lead times

ensemble prediction system will be run In real-time and evaluated
by forecasters

Mesoscale & storm-scale domains

20 May 2013:
AX 2;15 km

Real-time rotation analysis

R TNt - 1= matches well with tornado
AX=3 km 2+

N\ X . ... (blue line) and mesocyclone
L - tracks
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* Using high-resolution ensembles to improve forecasts of
convective storm hazards appears viable
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* (Given current technologies, how skillfully can severe storm

hazards be predicted 0-2 hours Iin advance? T=56mi MOd el reSO| Ution req Uireme nts

* (Coarse grid covering US provides initial/boundary conditions to a

regional, weather-adaptive, storm-scale-prediction grid | ° How much resolution needed to predict Storm hazards?
* Assimilates conventional, surface, radar, satellite obs
* New storm-scale ensemble forecast generated every 15 min ® Explore US|ng ideallzed (below) and real Case Studles
* Probabilistic guidance generated from ensemble forecasts 56 mi
* A dozen retrospective case studies demonstrate potential value ® PrOVide Vltal QUidance for WOF SYStem deSign
* May 2015, HWT:. First time an hourly-updated, storm-scale |
ensemble prediction system will be run In real-time and evaluated . .
by forecasters Rainfall (lll)
I
Mesoscale & storm-scale domains 0.25 0.75 1.25 1.75 2.25 2.75
60 - .
AX =15 km -
E e - - | E;
ORGP * l|dealizs :40
Ax=3 km' 7 2+ hou B30
* Real-d; 20! — — | -
consist 10_Ax o 333 m Ax X 2 km - Ax . 4km -
40 50 60 70 80 40 50 60 70 80
* New ol X (km) X (km)
L
=
(.

analys
¢ \SEin model resolution
conveda

Coarse

NSSL Lab Review Feb 25-27, 2015



_A___

Corey Potvin, Jidong Gao, Thom&aSiJones'

Latest Results of Warn-on-F st Research

P — . - - e

. ~ i~ -
: e .
b i »

i Ties W\ Al A —-
~ % - ) ) g} } [ . -
1 ot r‘ -

B \ 1éo. 1 G b 1 S . - ‘ ei . . .}_‘ ~
LY e - V - - - A _ - o L - - B .~ ,:'.

&
A

* (Given current technologies, ho

nazards be predicted 0-2 hour;

* (Coarse grid covering US provic

regional, weather-aaaptive, stg

e Assimilates conventional, surfe
* New storm-scale ensemble for
* Probabilistic guidance generats
* A dozen retrospective case stu

* May 2015, HWI:. First time ar

ensemble prediction system wi
by forecasters

Mesoscale & sto

AX =15 Km

Significant Scientific Discoveries

|dealized studies suggest thunderstorms are predictable for up to
2+ hours despite model/observational/computational limitations

Real-data case studies from variety of storm environments are
consistent with idealized experiments

New observation types (satellite, phased array radar) improve
analyses and forecasts

Using high-resolution ensembles to improve forecasts of
convective storm hazards appears viable
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