Daniel Nietfeld
Liaison to the National Weather Service
Chief, Weather Information Systems Evolution Bra

. SMEs: Daniel Nietfeld, Darrel Kingfield,
Kevin Manross, Ken Fenton, Mike Kraus
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Meaningful Forecast Information

Model development Operational Core Partners making
producing forecast Forecasters using and decisions based on the
output communicating the weather information
forecast model output provided

GSL Grand Scientific Challenge: “Providing actionable environmental information
through the delivery of global to storm-scale predictions and innovative decision
support capabilities to serve society”
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Modernizing Warnings and Watches

Flash Flood Warning

Valid Until
4:00 PM HST Friday
February 19, 2021

Avoid walking or driving
through flood waters!

Move immediately to
higher ground!

Population: 72,072
Schools: 20
Hospitals: 3
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User Experience (UX) Research

Developers/
Scientists

uUx
Research

Forecasters Core Partners
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Operational Research &

User Forecast Development e —
Community Community

4

Issued: 8 AM Wednesday, August 12, 2020

Latest Occurrence of Relative Humidities less than or equal to
15%
Expect poor recovery of humidities overnight tonight with some areas
remaining at critical thresholds through Thursday morning.

>

Social | VEEECIEEEEAS  gocial
Science . " sScience

Tools &
Applications &
Information

Actual NWS Fire Weather Briefing
Graphic derived from timing
uncertainty research
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Uncertainty and Ranges of Possibilities

Timing Uncertainty

S

- Light snow will linger into this
W'

- - Travel impacts will linger in
far southeast Wl near
x Lake Michigan until early evening,
where snowfall rates to
1/2” per hour are possible.
8 0P

- Light snow will then taper off by
mid-evening in this area.

5 evening across most areas, before
1 ending from northwest to southeast

Key Points

Official
Forecast

Hour (time)
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Magnitude Uncertainty

Snow Amount Potential
Experimental - Leave feedback
04/01/2021 02004M to 04,/02/2021 0200AM

Expected Snowfall - Official NWS Forecast

@ Point O Range

Expected Snowfall - Official NWS Forecast
Valid: 04/01/2021 02:00 AM - 04/02/2021 02

High End Amount

Higher Snowfall

T What's this?

Low End Amount

u 3
04/01/2021 12:36 AM EOT

Follow Us: nv E
weather.gov/Burlington/winter

What's this?

What'sthis?

Official
Forecast

7‘

/1

T T

T T
Snow amount

@
S
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"How Confident Are You That This Will Happen?”

<7 INSITE
INtegrated Support for Impacted air-Traffic Environments

Overview Constraint

e Automated verification for
forecast calibration and
confidence

e Verification can influence
forecasters’ confidence!

Valid Hour (UTC)
14|15|16]| 17| 18| 19] 20| 21| 22| 23| 00| 01| 02]|03|04] 05|08

One of the first applications to quantify confidence CONFIDENCE LEVEL
based on past performance of forecast sources.
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The IDSS Engine Project

e User Information Needs
o Forecasters
o Decision-Making Partners
e Ranges of solutions
o Timing
o Magnitude
o Worst Case Scenarios
Confidence
Probabilities
Data Mining
Verification
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) nroncss oy |+ acavow et JNE g
Add New Event
N Awareness Display it S EVER £ ® FAEPMMDT

ety o R— .
o - Boulder
11:00 PM Monday ; Lafayette Brighton
~ ; G
e Eacosd -5 4 Broomfield
3 . Thornton
— 4 A ‘ T ~ Westminster
Don . ¥ =~ = = ; :
_;:__’ D ~_m “x:: - Central Gity S Rid,;;vada(@ Commerce City
~.w.% .~ = Arapaho National Forest T aan 0 < -
- S L T % Denver o {40} ()
w 2 : = AN Lakewood &5
[=ode Avon " o  Evergreen (w3 Littleton
e LR Centennial
< s {470
i PN Parker

€ <P >» Hur 10 v @

< Back o Share Report

® I-70 Road Hazard ®
Department of Transportation (O Rainfall >= 0.01 in
Onset Cessation = Wind Speed > 20.00 mph
Mon 13 Apr 2021 Mon 13 Apr 2020 =
8% Temperature < 32°F
09:37 AM 05:48 PM

Forecast Model
HRRR

EAT LEVEL ASSESSMENT &, Download

" _/.AV./\\ ; =~
x

6 AM 7AM 8AM  9AM 10AM 11 AM 12PM  1PM 2PM 3PM 4PM  5PM  6PM 7PM  8PM  9PM 10PM >

@ Al thresholds Probabilistic variance @ Criteria Exceeded
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Extensible, Scalable, Flexible Development

IDSS Engine
Informing decision makers and forecasters by automating event-based risk monitoring

USER-CENTERED DESIGN DATA ACCESS

MICROSERVICE ARCHITECTURE
o
3. . / \
® Easily add new data streams

@ &
® Prioritizes clear graphics and usability
e Separates data acquisition from processing

e User feedback early and often
e Extensible and supports multiple formats

® Extensible and scalable
e Focus on accessibility and inclusive design

e Platform agnostic
e FEasy maintenance and upgrades
CONTENT RECOMMENDATIONS VERIFICATION

RISK PROCESSOR
*
L
\ : 4=k
L t —
(9. ~
1S >
® Supports compound events ® FEnables multiple communication channels ® Builds historical baselines of performance
e Customizable templates e Quantifies confidence
e Stratifies by location, timing, and criteria

e Weather and non-weather inputs
e Suggests data-based content and graphics

e Approximates onset and cessation ranges

rv Science Review
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Importance of GSL's Decision Support Activities

Decision Support is what gives meaning to forecasts.

Forecasters “connect forecasts and warnings to decisions made,” and
they “emphasize expert interpretation, consultation, and
communication of forecasts and their impacts”

(NWS Strategic Plan 2019, Objectives 1.1 & 1.2, p. 7)

Science Review



Summary of Decision Support Activities

Performance Quality

* Weekly Program Mgmt | °
activities with internal
teams, end users, and
funding entities

* Ingenuity to utilize
cloud resources for °
development and
evaluation activities

e Steady growth trend in
funding and associated | °
team development/
hiring activities

NOAA's NWS relies on
GSL's software for it's
highest priority,
mission-critical warning
products and services

NWS has shifted these
development efforts
more towards GSL
recently

Numerous other
entities seek GSL'’s
applications

Relevance

* Embracing and
inclusion of social
science research to
foster societal benefits

* Focus on DSS as
aligned with NWS’s
focus on DSS

* Engagement with
forecasters, end users,
and broader DSS
community

2021 Global Systems Laboratory Science Review
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Revolutionizing Decision Support
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New Hazardous Decision Support Delivering Information to
Weather Warning Tools Research Decision Makers with
s s siow als © . Cutting Edge Science

s @NWSSiouxFalls

and Technologies

Here is our forecast for when places will see the first
inch of snowfall tomorrow. Why does this matter? As

C N\ <> EUBONRS TC? - -0Q123 4 (@

4‘!

snow begins to accumulate, roads can quickly become | Jrearat ¢ @8 -

slippery leading to an increased risk of accidents.

V) h \ tll s B . A ] l tt ? Commerce City
When Will Snow Begin Accumulating? B L 7 o
— - s Moday, December 28, 2000 8 6 G 1 Eagle o~ LT A ‘ = = (ol Utteton
v § s e IS Centennial
R e 2 s Parker
S = Br - 7%,
[]4am-6am N e Y
[Jeam-sam
8am-10am 0} I-70 Road Hazard 6]
T ) () Rainfall >=0.01in
D 10 am - Noon onset Cessation 2 Wind Speed > 20,00 mph
Mon 13 Apr 2021 Mon 13 Apr 2020 - =
8 Temperature < 32°F
As Snow Begins Accumulating 0837 A o548
» Roads can Become Snow Covered Forecast Model
+ Drifting Snow will increase HRFR
Bof ONel » Visibility will decrease
gcrore THREAT & Download
Hazards
*lcy or slippery roads o G
s : 7
» Increased risk of accidents
6AM >
@ Allthresholds Probabilistic variance @ Criteria Exceeded

7:06 PM - Dec 28, 2020 - Twitter Web App
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