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Agenda

e Setting the stage for FY23+

e FY23 Projects
o HFIP/STI
o New WPO Hurricane and Ocean Testbed (HOT) Projects
o JTTI Projects
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2023 & Beyond @

* You've heard about all the things that NHC and TSB is working on (Dave
Zelinsky'’s talk)
- Ops support
- Software transitions
- Supercomputer transitions
- Roadmap

 You've heard about the R20 and the HOT (Stephanie Stevenson’s talk)
- Physical space
- Cloud
- Collaboration
- Prototyping / Hacking
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Market Research
Engineering
Supply Chain
Factory Operations
Financial Analysis
Safety Testing
Road Testing
Prototyping
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Two main points:
1. R & O are VERY different jobs, but both are critical to building a nice “car”
2. What happens between R & O (aka, the “2"), is extremely complex. Without it, no car.
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New Things
(models,
techniques,
products)
Prototypes
Functioning
code
Verification

End user validation of
need (forecaster, public,

etc) _ - Integration
Code review / testing / (operational
management _ HPC, software)
Requirements gathering 99.9% uptime
(from ops) & 24/7 support
prioritization Workflow

Requirements sharing (to integration w/
researchers) forecasters
Experimental Product
deployment deployment to
T&E, Training, users

Documentation
Eval of “Supportability”
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How can we do R20 effectively with
limited resources?
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How to Make a Copy

Pretend we don't have any technology, except a typewriter. How do
we make copies?
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(Manuscript received 25 September 2019, in final form 8 January 2020)

ABSTRACT

The mochanims undertying the development of » docp, aligncd vortex, and th role of convection and
vertical shear are explored by Doppler radar dropsonde
icevations of the Imeesicaion of Haroane Hermse (mm a loag-lived tropical depression that in
tensified to hurricane strength in the presence of moderate vertical wind shear. During Hermine's intensif —

downshear
—

deep convection in close proximity (0  midievel circulation. causing vortcity o amplify in the lower tro-
pasphere primarily through stretching and tilting from the deep convection. A notable transition of the
vertical mass flux profile downshear of the low-level vortex 0 a bottom-heavy profile also occurred at this

—

time.
change in the structure of the deep convection 1o a bottom-heavy mass flux profile, resulting in greater

convection were related 10 a the & stabilization in the lower ro-
pasphere, and the development of & mid- 1o upper-level warm anomaly associated with the developing
‘midlevel circulation. The evolution of precipitation structure shown here suggests a multiscale cooperative
interaction across the convective and mesoscale that faciltates an aligned vortex that persists beyond con-
vective time scales, allowing Hermine o sicadily intensify 10 burricane strength
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How to Make a Copy - A Couple Options @

« Option 1: Typeit! 10 people, 10 typewriters, 1 day each, and we have 10
copies

* Thisis how we always make copies, we've done it for decades!

OR

«  Option 2: Knowing that we are going to need to make lots of copies in the
future, we could design a machine that “copies” things for us

* This will take a ton of work to get our first batch of copies, but the long-term payoff
would be big

You only get a “copy machine” by focusing on the machine vs outputs
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The R20 Machine @

We're in the very early stages of this process, but you've heard about
components of the machine in the talks this week:

- Cloud-based non-operational systems (e.g., AWIPS)
- Roadmap for triage & prioritization

- IT requirements for Pls

- Physical space for collaboration

- Hackathon for quick prototyping

- Code management

R20 is really important, really hard, and we have to be efficient to scale it
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2023 Projects

X S A R [ R o [

Department of Commerce // National Oceanic and Atmospheric Administration // 10



HFIP FY22 Projects & Milestones @,

Project 1: Statistical post-processing
- Transition HCCA to python and prepare for WCOSS2 implementation (FY23+)
- Evaluate NNIC against consensus models

Project 2: AWIPS/ATCF products for forecasters
- Issue operational graphical product(s) from the TAFB Atlantic and Pacific desks using AWIPS2
- Developmental project plan for probabilistic winds/waves for ETCs/TCs combined

Project 3: Graphical products for external users
- Social science survey of new tropical cyclone landfall distribution product (UCAR/COMET NWS Partners)

Project 4: Storm surge
- Demonstrate Hazard Services and Polygon-Based Approach to storm surge watch/warning during the 2022
hurricane season
- Hazard Services requirements based on the Storm Surge Polygon JTTI Project

Project 5: Testbed and R20
- Display ensemble-based sensitivity analyses in AWIPS-2 for operational testing
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HFIP/STI FY23 Milestones (Prelim)@

Milestones Completion Quarter
Storm surge polygon-based watches/warnings in Hazard Services* Q4
NHC Operational Forecast Guidance Updates and Improvements* Q4
Wind Hazard Recommender Development* Q4
P-Surge + Waves Implementation for Puerto Rico and USVI Q4
Landfall Distribution Graphic Development Q4
NHC-Specific model evaluations (HAFS) for EMC Q4
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Storm surge polygon-based watches/warnings in
Hazard Services

« GSL scientists traveled to
Hurricane and Ocean Testbed
(HOT) during lan y

« Real-time demonstration of
polygon-based surge @ NHC

PSSF Sfc POTENTIAL STORM SURGE FLOODING (m) 3

« Real-time collaboration in cloud
environment

*  FY23 Focus: evaluating
dissemination methods for
polygon—based Image provided by GSL
watches/warnings in Hazard
Services
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NHC Operational Forecast Guidance
Updates and Improvements

* FY23 Focus
* Updates to Wind Speed Probability (WSP) : HURRIC;;TMS ;:)D‘:TERIEFING
model
* Updates to NHC Guidance Suite on WCOSS
* Upgrades to Al consensus models

* Development and demonstration of the
NHC WSP Model exceedance products

§ o o [

S
4

5%

&

Department of Commerce // National Oceanic and Atmospheric Administration // 14



E Wind Hazard Recommender

5 FY23 Focus:

« Testing baselined AWIPS
software and
collaboration

*  Prepare software for
operational use next
hurricane season

5

Graphics provided by Samantha Camposano
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New HOT Projects "/

WPO-Funded HOT Projects (2022-2025) Pls Start Date End Date

Forecaster Support Products for Analysis of Tropical
Cyclone Intensity and Structure from Aircraft Vigh / Bell / Zhang 8/1/22 7/31/25
Reconnaissance Observations

A Machine Learning Model for Estimating Tropical Cyclone

. . DeMaria 8/1/22 7/31/25
Track and Intensity Forecast Uncertainty
Expansion of Ensemble-based Sensitivity to TC Hazard Torn 8/1/22 2/31/25
Forecasts
The Impact of Targeted Synoptic Dropsondes on Tropical Ditchek 8/1/22 2/31/25

Cyclone Forecasts in HAFS
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Forecaster Support Products for Analysis of TC Intensity
and Structure from Aircraft Reconnaissance Observations v
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A Machine Learning Model for Estimating Tropical Cyclone @
Track and Intensity Forecast Uncertainty v

Pl: DeMaria (CIRA) Input Hidden Output
n en

TC Environment
Input 2

Expected Outcome: Layer Layers  Layer
- A guidance model to produce Meset?

track and intensity forecasts and Model. 2 H
measures of uncertainty based okl c

on conditional distributions +¢ Environment
. Input 1 y

predicted by neural networks

1

TC Environment
Input N
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Expansion of Ensemble-based Sensitivity to TC
Hazard Forecasts

Pl: Torn (U Albany)

A follow-on project from a recently
completed JHT project

Expected Outcome:

« Expanded guidance suite to
understand the sensitivity of TC
forecasts to various aspects of the
modeling system and where
supplemental observations might
reduce the uncertainty in specific
forecast metrics.
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The Impact of Targeted Synoptic Dropsondes on
Tropical Cyclone Forecasts in HAFS

2 PI: Ditchek (CIMAS)
=8 Expected Outcome:

*  Provide NHC with guidance for
optimizing future flight-track
strategies for dropsonde
deployment
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JTTI Projects @

Title Pl / Year Started

Use of Ocean Stability Data and ML to Improve TC Situational

Awareness and NHC Statistical-Dynamical Intensity Guidance Chirokova /2020

Integration of Model Large-Scale Environmental Diagnostics for

Tropical Cyclones into the MET-TC Verification Package Musgrave /2021
Unification and Improvements to Guidance for National Weather Schumacher / 2021
Service Tropical Cyclone Wind and Storm Surge Hazard Products

Effectively Communicating Uncertainty in Tropical Cyclone Intensity Halperin / 2022
Forecasts
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Unification and Improvements to Guidance for @
National Weather Service Tropical Cyclone Wind v

and Storm Surge Hazard Products

Pl: Schumacher (CIRA)
FY23 Focus:

Continue model development /
optimization

« Testimpacts to downstream
products, including NHC's
graphical products and Wind
Hazard Recommender

« Exceedance products (e.g.
“reasonable worst case”)
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@8 Pl: Halperin (Embry Riddle)

FY23 Focus:

JTTI project just starting
Continue to gather user
feedback and optimize the
prototype product format for
risk communication
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Effectively Communicating Uncertainty in Tropical
"8 Cyclone Intensity Forecasts
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Tropical Cyclone Intensity Probabilities at Landfall
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Summary @

+ Continuing to build an R20 machine through HOT

« Major initiatives ongoing in FY23
- Core operational software transition (AWIPS)
- Operational software changes to support Wind Hazard Recommender
- Continuing development of next-generation storm surge watch/warnings
« Guiding R20 and science/tech integration projects toward operations
- HFIP milestones
- Four new WPO-funded HOT projects starting
- JTTI projects ongoing
On behalf of the NHC Team: Thanks to HFIP/STI and WPO for the support!!
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