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»>Ensemble & Probabilistic Forecasts
»What AWC Is Doing Now
2»-Ensemble Processor

»What’s In Development (NOAA Aviation
Weather Testbed)
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- NWP models...

- All forecasts contain errors that
increase with time

- Doubling time of small initial errors
~1to 2 days

- Maximum large-scale (synoptic to
planetary) predictability ~10 to 14
days

- Ensembles...

- A collection of models that provide
Information on a range of plausible

forecasts
- Extend predictability
Weather forecasting: It's impossible - Great for decision support
to be certain all of the time! - Increasing in popularity @

N7



e , 0,

@) #&¥:AVIATION WEATHER CENTER

R

HOME ADVISORIES FORECASTS OBSERVATIONS TOOLS NEWS SEARCH ABOUT LOGIN

Collaborative Convective Forecast Product
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Click image for detailed view

Scroll Window
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AYIATION WEATHER CENTER [HOSE/MKS/NCER]

Example NWP Guidanc

FCST: FO14 VALID: Sat 20140823/2300 UTC

‘ ” Storm
Prediction

Center
ey

FCST: FO14 VALID: Sat 20140823/2300 UTC .
3 10 17 24 31 ] = = T T

Field= CALT1HR Vcord= NONE Level= 0 Time= 140823/2300V014 [NOAA/NWS/Storm Prediction Center]

Extended Convective Forecast Archive
ECFP Home | Archive |

Archive date: 20141013 Run: 00 Time: 18002 13 Oct +
EXTENDED CO_!\ECLI_VE FORECAST PRODUCT
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> 80%

60-79%
CONVECTIVE PROBABILITY

40-59%
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Aviation Winter Weather Dashboard INFO
<« Previous SREF Run Viewing Old SREF Run ( View Latest ) Next SREF Run >
1500 UTC Fri 14 Mar 2014 2100 UTC Fri 14 Mar 2014 0300 UTC Sat 15 Mar 2014

Updated : 1921 UTC Fri 14 Mar 2014 Updated : 0117 UTC Sat 15 Mar 2014

Updated : 0715 UTC Sat 15 Mar 2014
Current Time: 15:07:26 UTC Mon 17 Mar 2014

Auto Update: [/ ARTCC: ALL ¢ Region: | Mid Atlantic ¢ Sort: Climate ¢ Impacts First: ) Hide Nominal: [ 24h Snow: ¥ | Reset

Fn Sa Sal Sal S& 54 Sd Sa Sa S S Swn S S Sun Sun Sun Mon Mo Mon Mon Mon Mon Mon Mon Tue Tue Tue Tue  Tue
217 00Z 032 062 092 127 157 182 217 OOZ 032 062 092 127 IS 182 212 OOZ 032 062 092 122 152 187 217 002 032 062 092 122

o [HEEEEEEEEEEEES s T EEEScOEO@mestsm

vov HEEEEEEEEEEEEN SEEE 00035
(offmmmmEmmEmmmmmmEmm e s mssEEeE000esese
e 1 L [ LTI PP L L L L L[ [ [T ]
ey [ TPl rrrro - EEaes

w HEEEEEEEEEaas aEnaes [ [ 1| RN |
KTRI ..---...--.--..--.--..-..--..
xero (I EsESEEeCI00000E
KRIC ---.------.------ﬂﬂﬂﬂﬂﬂ---ﬂ..
s [Ty rrr ol
o [ TP rrrrrr P rrrr P rrrrd
KPHF ...-.............--...ﬂ-l....
ol [Tt rrr e rrr Pt et
KRDU...-.......-.......-..-......

xray (D
.....-

kese I

mm...-.-.....--.....--..--.--..
e [ [ [T rrrrrrrrr PP rrrrrrrrrrr

il o - SREF Cycle: 21Z 14 March 201
e L]
Mouseover dashboard boxes above to display detaled impact information for the selected airport and time period.
Click on the Airport Identifier to view SREF plume diagrams.
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F : Freezing
Impact Type: S : Snowfall Rain V : Visibility™!
Impact
Categor: ([ Woial [ sioht | Moderate | (NHGHIN
24h T slightf Moderate High

[1] Impacts due to visibility are only displayed when 2m temperature < 28°F.

This dashboard provides a decision support tool to alert and air traffic o p 1al winter weather impacts\gt major airports.
It was developed at the A\nalmn Weather Testbed, located at the NCM\A Awatlon ‘Weather Center,
View Archived SREF Run:| 2100 UTC Fri 14 Mar 2014 </
A §
HPC Probabilistic
HPC Winter Weather  National Heavy Snow  Winter Precipitation SPC Short-Range SPC Short-Range AWC Terminal ea
Products Discussion Guidance Ensemble Products  Ensemble Plume Charts Forecasts

Impact tuned with airlines via CDM-WET
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AWC

Plume options for ceiling, visibility,
precipitation, temperature
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*PARALLEL " KDCA (Group 2)
2100 UTC Fri 14 Mar 2014
3-Hour Snowall 24-Hour Snowfall 3-Hour

3-Hour

Ceiling Visibility Temperature

24-Hour Snowfall in Inches
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SREF Member Abbreviations
- AR(W) = WRF-ARW
- NM(M) = WRF-NMM
¥- (NM)MB = NMM-B NAM Modei
- ONAM = Operational NAM
{- C =control member
P(1,2,3) = positive perturbations
N(1,2,3) = negative perturbatians
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» Collaborative project with
FAA and Industry (CDM-
WET)

CORE Terminals + Key
Alternates
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CCFP Issued: 20140220 1600Z MRMS Valid: 20140221 00002

MOTL CCFP: 8-hr F¢ MRMS‘Radar e
Valid 00Z'21Feb14 y 00Z 21Feb14 -

EEEEEEEEEEEEEEEEEEEEE (HOBANWE NCER ) UED: 1688 UTC THU 28 émni ::-

: + ) 0 10000 20000 : ;
Input: SREF + HRRR-TL SREF + HRRR-TL and Radar
Output: CCFP Polygons

« Rapid development cycle (since Jan. 2014) and moving toward version 1.0
= Anensemble of models post-processed to mimic the CCFP

e CDM-WET & Industry requesting ensemble-based CCFP and shifting human DS
=  AWS = Aviation Weather Statement (“TFM Warnings” for DSS)
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~-2014 EP Deployed in NOAA Aviation Weather-«
Testbed (AWT)

22015 Expect

= Qutput to AWT and AWC Operational System
~-Support Meteorologist Evaluation

~-Develop Graphical User Interface (GUI)
~»-Manage Ensemble Size, Domain, Inputs/Outputs
~Deploy Graphical Displays
~-\Web-enabled

~-Contouring
=2 Time and Cross Sections
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semble Processor
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~-Develop Suite of Probabilistic Guidance (MOTL)

> G-AIRMET
> LLWS, Sfc Winds, Turbulence, Icing, Mountain Obscn, & IFR
~Possibly extend this guidance to SREF Grids

~»Add Global Ensemble (GEFS) Capability
~>Improve Ceiling and Visibility Forecasts

> AWT EXxperiment

~Exploring MOTL Probabilistic Gridded or Object (polygon)
15t Guess

- Improve Guidance to Operational Forecasters
- Investigate Decision Support Applications



—Application-Development forDSS_
- Low-Level-Wind-Shear

. » * Numerous reports at

-

.. T el TN\ | . =+ * Augusta, GA at this time.
e A v 9 TS A N s ! . A . - - N
* “SREFAWT Ligfqzemqug% obvéb;ny‘ ENLWS, BMSL (Whitie), ar}d HMean or,and Maghitude (Dash —ft%fwﬁ i

“Probability” of Low-Level Wind Shear, Mean PMSL (white), Mean shear (contour) & vector
22-hr Fcst Valid 19Z 26 Nov 2013
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~~  Mountains Obscured-by-Clouds
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“Probability” of Mountains Obscured by Clouds
09-hr Fcst Valid 09Z 25 Nov 2013




—Application-Development forDSS__




—Application-Development forDSS__

Mou

Ensemble Mean Ridgle Top Winds
Ensemble Mean GeoHgt (LyrAve: 850/700 mb)
Raw SREF Probability (Shaded)

“Probability” of Mountain Wave Conditions “Probability” of Mountain Wave Conditions
48-hr Fcst Valid 15Z 20 Mar 2014 12-hr Fcst Valid 15Z 20 Mar 2014
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“Probability”” of Mountain Wave Conditions Visible Satellite Image 15Z 20 March 2014
12-hr Fcst Valid 15Z 20 Mar 2014 Aircraft Tracks

Eddy Dissipation Rate (EDR; > “moderate” in boxes)

@ Mountain Wave in PIREP remarks &

P-4
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—Application Development for-DSS_

__,ff Clear-Air Turbulence(CAT

NMAP2 ( Version 7.1.0 )
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@ Product Gencrsion Inacive Fade: @ (] iy om|| & v &
“Probability’”” of Clear Air Turbulence & PIREPS +/- 30 minutes of 21Z
06-hr Fcst Valid 21Z 20 Aug 2014




AWC Traffic Flow Management(TFM)-and &>
Impact Decision Support Services (IDSS).—
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- Ensemble systems have direct connection to the =
NWS goals of a Weather-Ready Nation, impact-
based decision support, and a consistent and
accurate forecast delivery

- Aviation Weather Center (AWC) is using
ensemble systems and probabilistic forecasting
techniques to address emerging decision support
services

- Ensemble development through the Aviation
Weather Testbed (AWT) and AWC/AWT
partners is ongoing
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