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How Does NHC Communicate Hazard Risk Today?

N7 Key Messages for Hurricane lan &
Advisory 17: 5:00 AM EDT Tue Sep 27, 2022

e NHC produces numerous
public-facing probabilistic IDSS
products, all of which:

o Leverage ensemble ey
guidance ‘

o Communicate hazard risk
in some fashion to
partners and end users

o Focus on wind, wave,
and/or surge risk
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Critical Role of Ensemble Systems at NHC

NHC role: communicating hazard risk

Risk = “a possibility of harm or damage” S Koyt ®

o How to quantify the “possibility”?

mommg wnth lrop ical storm con dll o 's expected by late

Without probabilistic guidance on the
h aza rd ma g n |tU d e/tl m I n g/| Ocati on ! we :2‘;;":’. o will kel procucs metancs of fagh
cannot optimize risk communication

flooding and possible mudslides in areas of higher terrain
over wi Cub:

Ensemble systems are a fundamental
requirement for effective hazard risk ror e ot g o Peanen s
communication
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Hazard Risk Communication Value Chain

Observations J

1 Analyses J

“Raw"” Guidance: NWP / Ensembles
Today's
Derived Guidance: Statistical,

Y

Statistical-Dynamical, Al/ML

Forecast Process: Synthesis, Decisions, Messaglng

[
1

{ Risk Communication Products J
{ Communication J
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-~ Emerging Ensemble-Based Tools & Applications
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HAFS Ensemble
PROB OF Max WIND > 34 kt DURING 0-120 h

Mesoscale NWP Ensemble for TCS Storm: INVEST(98L) init 2023081900

36N

33N

e Significant opportunity to improve hazard
uncertainty & communication

30N

27N

o Enables a shift from gm
climatology-based probabilities to . ;

dynamic (asymmetries, size, etc.)

HAFS Ensemble

o Implications for TC and marine oL AR s
hazards 28N
e Skillful & reliable ensemble will allow more = OENETED
targeted messaging about hazards 'ifliiﬁ o
e Currently working to demonstrate HAFS %:2: ,
ensemble in cloud via Hurricane & Ocean " EMC
Testbed (HOT) o

S5W  50W  4BW  40W  35W 30w 25W  20W
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Opportunities to Refine TC Hazard Risk Products
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Prototype Multi-Model WSP (CIRA)

HAFS Ensemble (EMC)
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Ensemble-Based Statistical-Dynamical Guidance

Experimental GEFS_SHIPS Ensemble Intensity Density and Select Operational Guidance
AL 07 Init: 2022091806

Fiona - Sept 15
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Forecast Hour
NHC Hollings Scholar: Isaac Schluesche, NHC/TSB
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S Day Graphical Tropical Outlook _:é"’;';
National Hurricane Center Miami, Florida N

Genesis Guidance

All Disturbances

e Directly applicable to NHC Tropical Hmates
Weather Outlooks % \'
e Potential to incorporate into AWIPS as o

guidance s
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9 National Blend of Models

e Probabilistic wind/wave guidance
for offshore areas

e May be enhanced with a regional
wave prediction system (RWPS)

e Applications include new
probabilistic marine products

ocal UpperAir Satellite kamx kbyx tpbi til tipa tmia Radar MRMS SCAN Maps Help

s Volume Obs NCEP/I ro L
fefaultMap v Clear v K < > N OE K[ & 7 MM Frames: 12 ~ Mag: 10 ~ Densty: 10 ~ : [WarnGen]  [§][18]
=
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Growth of AI/ML Tools

Operations
4 P

SHIPS RII
SHIPS l DTOPS

Retrospectives + real-time runs:
proven as a powerful combination for
LGEM downstream statistical-dynamical
and ML-based guidance r
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Hazard-Based Verification

How to best evaluate
ensemble-based systems?
o Hazard magnitude, location,
extent, and timing
2-D wind swath facilitates verification
of track, intensity and structure
o Enables direct connection
between model spread/skill and
hazard risk communication
products

,@ National Weather Service - Central Pacific Hurricane Center
(V\ Tropical Storm [ and Hurricane Il Force Wi d Swaths of Dora
- From Advisories 1 Through 3

K. National Weather Service - National Hurricane Ce
i Tropical Storm [0 and Hurricane [l Force Wlnd Swat
From Advisories 1 Throu gh 34,

eeeee
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Ensemble Visualization & Interrogation

e Forecasters require a robust platform for complex, interactive interrogation

ynamic Ensemble-based Scenarios for IDSS
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Summary: Critical Needs

Mesoscale NWP TC Ensemble — a missing link for hazard magnitude,
timing and uncertainty communication
Retrospective Forecasts — virtually all emerging statistical-dynamical and
machine learning tools benefit from retrospective runs (3+ years) to
optimize skill
Hazard Verification — explore new metrics to align with hazard risk
communication objectives
Ensemble Interrogation Platform — Forecasters require a platform to
enable rapid data analysis and probabilistic IDSS

o Including all global ensemble systems
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