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Evaluating User-Understanding of Probabilistic
Information at the 2023 AWT Experiment
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The Aviation Weather Center and Testhed

e Year round R20 with ~1 experiment/year

o Goal: To evaluate experimental and prototype products J g,\gim,v\.ﬂe.. ,
and services to support aviation planning in the National —SaeSEs | ERelidstnc ERE R LRy

Airspace System (NAS)
e Integral part of our Research to Operations (R20) process
e Stakeholder engagement and collaboration

e Build relationships between multiple entities in the aviation
weather enterprise

Ensemble User's Conference AVIATION WEATHER CENTER

©) vsnomavationweatnercenter ) @nwisanc https://www.aviationweather.gov/

.V@ Building a Weather-Ready Nation // 2 GIRA

0 ATMOsp,,
o 5,

%,
& @

4 3
S Z
3 B
[l 5
2 3
x> g
k> <&

& &

2, &
ON g aTHER



.v@ Building a Weather-Ready Nation // 3 @lM

o
%
O

Extended Range Forecast Need

Ohr 12hr 24hr 36hr 48hr
SIGMET
G-AIRMET
GFA
Low
LEVEL
CHART CHART
TCF eTCF ECFP

Thunderstorm forecast

Warning or advisory product

Product has multiple forecast elements

60hr

1
72hr

Current (non-convective) AWC
products do not go out beyond
2bhrs

Need for additional guidance to
assist GA fliers with planning which
was identified as a need by the
National Transportation Safety
Board (NTSB)

Exploring various ways to fill this
gap, both forecaster-in-the-loop
and automatically generated
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2022 Experiment Began Testing Extended Outlooks
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What about probabilistic??

From the 2023 - 2033 NWS Strategic Plan...

Build expertise and tools to increase our
capacity to understand, interpret, and
communicate risk-based/probabilistic
information to drive probabilistic IDSS.
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Probability of 0.1” of Snow
Ly s

What to
Do...

£ 8 > NwsFortworth

Snow covered roads and reduced visibility

Winter Weather Impacts

= Snowfall amounts around 12” & snowfall
rates up to 2" per hour will cause major winter
weather impacts from south-central
Minnesota into west-central Wisconsin

Moderate impacts are expected north and
f the heaviest band of snow where
g 05 Weather Forecast Office
Fort Worth,
Issued November 16,2022 1:24PM CT

What to Expect

After Friday’s cold front, flurries with
very light snow accumulations will be
possible, primarily on grassy and

Severe Weather Potential Monday

For North and Central Texas

Most Likely (50%) U
Scenario Less Ifikew(afc :) Scenari

7 LeastLikely
: Scenario

day front & highest

Smaller Chance: severethreat

Early-day front &

low severe threat Most Likely: Mid-day
front & greater
severe threat

£ 8 > NwsFortWorth
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Winter Storm Severity Index

WSSI Snow Amount Component - Valld Through Sun, Dec 12, 2021 07 PM ET

December 10, 2021
5:45 AM

ice.
Fort Worth, TX
Issued December 29,2022 12:34PMCT

<~/ What We Know Now
+ Acold front will move through Monday
+ Severe weatheris possible

- The best severe weather ingredients
align east of our forecast area

D Whet ra i |
‘0 What Could Change
* How far west the severe threat will be

= Howwidespread severe weather will
bein our forecast area

[®  What Should | Do?

+ Know severe weather is possible
Monday

* Monitor the forecast. Our
confidence on the timing and
extent of the severe threat will
continue to come into focus.
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Why should we use probabilistic information?

In a review of 300+ journal articles...

Nearly all of the studies ... indicate that people make better
decisions, have higher trust in information, and/or display a
greater understanding of forecast information when shown a
probabilistic forecast instead of a deterministic one.

Ripberger et al. (2022), WCAS
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IDSS = Impact-Based
Decision Support Services

FAc ETS Forecasting a Continuum of

Environmental Threats

Weather Ready Natlon
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Communicating
Aviation Hazards

https://www.aviationweather.gov/

RAIECEALHD)

Ensemble User's Conference AVIATION WEATHER CENTER
€ usnomnaviationweatherCenter

‘\0 ATM! OSP"IS

7 &
VJ

&
ON g aTHER

NAL o
4'/
&

&

)

>
)
rd
>
5

o

<

g
'z

W




Ensemble User's Conference AVIATION WEATHER CENTER

Q/‘;\
&
S

g
2
=}
Z
Z

o
/\/o ivux‘ﬁ\‘m

@IRA
Probabilistic Products at AWC - Winter Weather Dashboard

e Decision support for FAA air traffic managers and T
. . . Winter Weather Dashboard
operational meteorologists to coordinate long range s (5] e ] o [
strategic winter weather planning - e

e (onvey impacts due to potential snowfall
accumulation, freezing rain accumulation, or
visibility restrictions
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e Current operational version driven by SREF input

e New version utilizing GEFS input in development as
part of AviationWeather.gov upgrade
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Aviation Hazards

e Probabilistic Guidance & Use

e How do forecasters utilize probabilistic guidance (NBM,
HREF, GEFS) for aviation?

e  Explore using non-deterministic methods for
communicating aviation hazards
o Assigning probabilities, incorporation of model
uncertainty, forecaster confidence

e Focus on GA planning beyond the TAF forecast period

o |FR, Turbulence, Icing
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Participants Were Tasked to Create Probabilistic IDSS
Graphics prETEEE

impacting coastal California A — Probability of Icing across Alaska

ili i | AVIATION WEATHER CENTER (g |
Lot Beiingsro STl Tk, Sy I Q,g

sro 5 nn«/., Any Icing Moderate Icing
2 -m m e Per rmd ofg fore eatest potential of IFR/
E @y We: "‘esﬂ Time Wed 12z  Thu00Z  Thu12Z Time Wed 12z | Thu00Z  Thu12Z
1+ 1 Evenn
- IFR conditions to continue f ! — .
_— - impacting coastal California g ProM
Aviation Impacts for Denver ( - PaKkN

Prohablllty of PAFA

PANC

Probability of Thunderstorms any What to Expect?
time in the period 12Z Thurs - 00Z A MVER to LIFR Ceilings
R Tuesday night into Wednesday SFEI5000 1t
Wednesday night into Thursday.

e @ | @5
When: 127 Wed-12Z Thu

When: 12Z Wednesday to 12Z Thursday Layer: src-15000ft

14% Confidence: High for IFR. Low for timing of i

Actions: Monitor observations.

None

center &6

May 16,2023 152
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*overall goal was to explore the use of probabilistic data...graphics were a catalyst to achieve that!* o
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Key Findings: Forecasters Need More Probabilistic Data for
Aviation Hazards
Ceiling and Visibility In Flight Icing Turbulence

e  No data beyond 48 hours e  Noavailable operational data e Noavailable operational data
e  GLMP, HREF, SREF

e  Graphical Turbulence Guidance
using the GEFS (experimental)
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Key Findings: Aviation Forecasters Need More Intuitive

Visualization Tools

CommercialServices  Premium  Maps

Common Operating
Platform
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Optimize Ensemble Based Forecasting for Aviation
Access —  Efficiency - Effectiveness

Weather Reagly Nation

W/
\M@ o
Data - Visualization — Implementation
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Some Final Takeaways and Questions

e Where do we invest our future efforts?

e What are potential model development
issues/roadblocks?

e How will the RRFS implementation affect the
available model data for aviation hazards?
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Jack Lind

john.lind@noaa.gov

ANNUAL INTERNATIONAL FALLS
INTERNATIONAL AIRSHOW (AIFIA)

FLY NORTH MY FRIEND




