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Increasing demand for

accurate, consistent forecasts




Increasing Demand

“Is it going to rain tomorrow?”

“How much is it going to rain tomorrow?”
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“Will my city be immobilized?”
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“Will my city be immobilized next week?”
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Progress

« Skill is slowly improving

Day at which GEFS forecast loses useful skill (AC = 0.60)
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Florida declared a State of Emergency
six days before Irma’s Landfall
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Physical Science Challenge

Percentage of GEFS 5-day Height Forecasts
verifying OUTSIDE the Envelope (Jan - May 2019) e Ensemble
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Communication Challenge

Weather Forecasts are Inherently Uncertain

e Predictability varies from event-to-event & by scale

* |Impacts more difficult to predict than the meteorology
e Results in wide range of lead-time for partner decisions
TO HOURS
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Okay. Enough trying to play catch up with our
forecast. Someone in the valley will likely see
a FOOT of snow by tomorrow morning.
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Outside the Envelope Event with Short Lead Time

-

November 15, 2018‘linvNeW York City
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Probabilistic Hazard Information as
Foundation for IDSS

enhanced risk
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hazards

Damaging lsolated ~ Several
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some cities in risk

Memphis TN | Nashville TN
Southaven MS | Louisville KY
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Scattered severe storms posing a risk for all hazards (including
a few strong tornadoes) are possible into this evening

Widespread
Flash Floods
Expected

| Risk of exceeding flash
flood guidance within 25
miles of a point:

HIGH: >50%
MODERATE: 20-50%

MARGINAL; <10%
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Products/Language triggered by Level of Certainty

Time 3-7 Days Prior 2-3 Days Prior 1 Day Prior

Space Regional State Local

UNCERTAINTY

Impact-Based Decision Support

Adapted from Lans Rothfusz

Department of Commerce // National Oceanic and Atmospheric Administration // 9


https://www.commerce.gov/
http://www.noaa.gov/

Example: Consistent Probabilistic Framework
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Example: Consistent Probabilistic Framework

e Experimental External Probabilistic Winter Storm Outlook
o Displays probability of exceeding WFO warning criteria
o >509% triggers AWIPS alert and Watch discussion

Pre-Conference Call Watches Post-Conference Call Watches
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Forecaster’'s IDSS
Informed by Specialized Post-
Processing

Department of Commerce // National Oceanic and Atmospheric Administration // 12


https://www.commerce.gov/
http://www.noaa.gov/

Specialized Post-Processing for Extreme Events
(Rainfall)

HREF Ensemble Object Probabilities - Precip. >= 0.1"
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Specialized Post-Processing for Extreme Events
(Snowbands)

HREF All Snow Precip. Objects >= 0.1"
01 Hour Acc. Precip. at Hour 01 - Initialized 2018010312

r Wy (Valid Time: 2018010313) A | N ILU
1 0.9
0.8

o tracked to generate snowband
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S o
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aon| S * + The shape of the snowband
‘ *? object is displayed, with the

 QPF is masked with the
categorical snow field and

45°N

5 . R v border color representing 90"
3N f%;med] ........................ ™ percentile of object intensity.
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Specialized Post-Processing for Extreme Events
(Severe Weather Timing)

e Leverage the HREF to add temporal information to SPC
products regarding the evolution of the severe weather
threat that is consistent with the SPC forecaster full-
period Day 1 outlook

Valid 1 May 2018/ Valid 1 May 2018 Valid 1 May 2018
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Specialized Post-Processing for Extreme Events
(Nor’easters)
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But what about impacts?
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Nascent Example: Winter Storm Severity Index

Translates combination of meteorological variables into expected IMPACT

Severity Level Hevm og o

I:I None

[ Limited tmpact
D Minor Impact
] Modesate impact " Torrasn

- Major Impact tllacan : Wiortene,
[ Extreme impact s  MEXICO

Tampa i
[ IMiles

Sources: Esri, HERE, Garmin, Intermap, increment P Corp., GEBCO, USGS,
FAQ, NPS, NRCAN, GeoBase, IGN, Kadaster ML, Ordnance Survey, Esri Japan.
METI, Esn China{Hong Kong). (¢} OpenStreetMap contributors, and the GIS User
Community Hayond

Mot

Potential Winter Storm Impacts

No Impacts
Impacts not expected.

Limited Impacts
Rarely a direct threat to life and property. Typically results in little
inconveniences.

Minor Impacts
Rarely a direct threat to life and property. Typically results in an
inconvenience to daily life.

Moderate Impacts
Often threatening to life and property, some damage unavoidable.
Typically results in disruptions to daily life.

Major Impacts
Extensive property damage likely, life saving actions needed. Will
likely result in major disruptions to daily life.

Extreme Impacts
Extensive and widespread severe property damage, life saving
actions will be needed. Results in extreme disruptions to daily life.
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'Probablllty of
Ma or Impact

Probability of IMPACT

36 HR Forecast Valid 00 UTC 4/12/2019
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Evolving Toward Probabilistic Hazard
Information as the Foundation for IDSS
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Requires continued investments in:

Improved Observations
High Performance Computing
Ensemble development and
improvement
m Calibration & Resolution
m Reforecasts
Forecaster tools & visualizations
Risk communication science
Partner engagement
Forecaster training
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