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Agenda

● Hurricane and Ocean Testbed (HOT): 

○ Overview

○ First Year Review 

● Ongoing JHT & JTTI Projects

● Operational Transition Decisions: Metrics & Process

● Looking ahead to 2023
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The Hurricane and Ocean Testbed (HOT)

• The  William  Lapenta  Labora tory a t NHC, Hom e 
of the  HOT:
• A physical , collabora tive  environm ent to  conside r a ll 

aspects of the  forecast con tinuum  - from  obse rva tions 
to  actions

• A virtual technology ecosystem  to te st hurricane  and  
ocean  R&D in  a  quasi-ope rational environm ent

• HOT is a  hom e for a ll p rojects, innovations, e tc. 
across the  va lue  cha in  tha t requ ire  NHC T&E
• Estab lishes e fficien t pa thways to rap id ly p rogress 

Read iness Leve ls (RLs) of hurricane  and  ocean  
innovations 
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The William Lapenta Laboratory at NHC:
Home of the Hurricane and Ocean Testbed (HOT)
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HOT: The First Year
• Dec 2021: Dr. William Lapenta Laboratory ribbon cutting
• Feb 2022: NHC began development work on Tropical Cloud AWIPS instance (w/ 

NOAA/GSL)
• Mar 2022: Executed Wind Hazard Recommender experiment
• May 2022: Ensemble sensitivity fields demonstrated in Cloud AWIPS (JHT Project, 

FY19-22)
• June-Sep 2022: 

• FY19 JHT Projects demonstrated @ NHC
• Four new HOT projects (FY23 -25) announced 
• GSL executed a real -time demo of Hazard Services for storm surge in Cloud 

AWIPS (JTTI Project, FY20-22) 
• Developed new & enhanced aircraft observations in Cloud AWIPS

• Nov 2022: Executed Real -time Technical Hackathon (Obs -focused)
• March 2023: HOT-TC3 Workshop - WSP2.0 Implementation Planning (JTTI Project)
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2022 Real-Time Technical Hackathon
• Objective: Gathe r d ive rse  re search  and  ope ra tiona l stakeholde rs in  

the  Lapen ta  Labora tory a t NHC for a  rea l-tim e  workshop  to  acce le ra te  
in tegra tion  of obse rva tiona l da tase ts in to  ope ra tiona l workflows.

• Ideal real -time scenario: NOAA P-3s flying, no watches or warn ings 
(e specia lly CONUS), la te  a fte rnoon/even ing 

• Execu ted  on  Tue Nov 1 during NOAA P-3 fligh t in to Tropica l Storm  Lisa
• Outcom es: two new “opera tions-ready” innovations & hardened tech  environm ent 

NWS/NHC 
OAR/AOML/HRD
OAR/GSL
NESDIS/StAR
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HOT Staff & Funding
• Staff

• Wallace Hogsett : HOT Co-Director, NHC Science  and  Opera tions Office r
• Jason Sippel : HOT Co-Director and  HRD Meteorologist
• Alan Brammer : HOT R2O Facilita tor/Program m er
• NHC Technology & Science Branch (TSB) Chief: HOT Transition  Manage r

• FY22 Funding
• ½ tim e  support for HOT Facilita tor/Program m er
• 0.2 FTE support and  HRD for adm in  support
• 30K for JTTI p roject support (rea l-tim e  dem onstra tion  and  eva lua tion)
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JTTI - Current Projects

• FY20: 2 Projects in  HOT Evalua tion

• Taylor Trogdon & Nate  Hard in : Gene ra ting Storm  Surge  Hazards using Hazard  Se rvices

• Galina  Chirokova: Use  of Ocean  Stab ility Data  and  Machine  Learn ing to  Im prove  Tropica l Cyclone  
Situa tiona l Awareness and  NHC Sta tistica l-Dynam ica l In tensity Guidance

• FY21: 2 Projects in  HOT Evalua tion

• Kate  Musgrave : In tegra tion  of Mode l Large -Sca le  Environm enta l Diagnostics for Tropica l Cyclones 
in to  the  MET-TC Verifica tion  Package

• Andrea  Schum ache r: Unifica tion  and  Im provem ents to  Guidance  for Nationa l Weathe r Se rvice  
Tropica l Cyclone  Wind and  Storm  Surge  Hazard  Products

• FY22: 1 Project in  HOT Evalua tion

• Dan Halpe rin : Effective ly Com m unica ting Unce rta in ty in  Tropica l Cyclone  In tensity Forecasts
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JHT/HOT Project Overview - 2015-23
• Round 8 (FY15 -17): 8 p rojects com ple ted

• 5 accep ted  for ope ra tiona l im plem enta tion
• 1 de fe rred  un til add itiona l eva lua tion  can  be  conducted
• 2 not accep ted  for ope ra tiona l im plem enta tion

• Round 9 (FY17 -19): 6 p rojects com ple ted
• 2 accep ted  for ope ra tiona l im plem enta tion
• 4 not accep ted  for ope ra tiona l im plem enta tion

• Round 10 (FY19 -22): 2 p rojects com ple ted , 1 ends 6/30/2023
• Transition  decisions la te r th is year

• Round 11 (FY22 -24): 4 new HOT projects
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JHT - 2019-2022 Projects

TCLOGG (FSU / 
ERAU) Genesis 

Forecasts

Ensemble 
Sensitivity 

(Albany)

ERC Probabilities 
(UW-CIMSS)
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New HOT Projects

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

Forecaster Support Products for Analysis of Tropical 
Cyclone Intensity and Structure from Aircraft 
Reconnaissance Observations

Vigh / Bell / Zhang 8/1/22 7/31/25

A Machine Learning Model for Estimating Tropical Cyclone 
Track and Intensity Forecast Uncertainty

DeMaria 8/1/22 7/31/25

Expansion of Ensemble -based Sensitivity to TC Hazard 
Forecasts

Torn 8/1/22 7/31/25

The Impact of Targeted Synoptic Dropsondes on Tropical 
Cyclone Forecasts in HAFS

Ditchek 8/1/22 7/31/25
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Forecaster Support Products for Analysis of TC Intensity 
and Structure from Aircraft Reconnaissance Observations

PI: Vigh (NCAR)

Expected  Outcom e: 

• Real-tim e  su ite  of obse rva tiona l 
ana lysis p roducts tha t p rovide  
h igh-quality spa tia l and  tem pora l 
ana lysis of the  TC wind  fie ld  from  
0-3 km  in  he igh t, graphica l and  
tabu lar ou tpu ts of the  estim ated  
VMAX, RMW, and  wind  rad ii 
in form ation  a long with  the  
uncerta in ty.
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A Machine Learning Model for Estimating Tropical Cyclone 
Track and Intensity Forecast Uncertainty

PI: DeMaria (CIRA)

Expected  Outcom e: 

• A gu idance  m ode l to  p roduce  
track and  in tensity forecasts and  
m easures of uncerta in ty based  
on  conditiona l d istribu tions 
p red icted  by neura l ne tworks
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Expansion of Ensemble-based Sensitivity to TC 
Hazard Forecasts

PI: Torn (U Albany)

A follow-on  project from  a  recen tly 
com ple ted  JHT project

Expected  Outcom e: 

• Expanded  gu idance  su ite  to  
understand  the  sensitivity of TC 
forecasts to  various aspects of the  
m ode ling system  and  where  
supplem enta l obse rva tions m ight 
reduce  the  uncerta in ty in  specific 
forecast m e trics.
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The Impact of Targeted Synoptic Dropsondes on 
Tropical Cyclone Forecasts in HAFS

PI: Ditchek (CIMAS)

Expected  Outcom e: 

• Provide  NHC with  gu idance  for 
op tim izing fu ture  fligh t-track 
stra tegies for d ropsonde  
dep loym ent
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Operations
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DataModels Products

Cloud AWIPS: 
Dataflow & User 

Testing

Quasi -Ops HPC & 
Validation

Experimentation & 
Feedback: Intranet

Code Standards, 
IT Guardrails

Config & Dataflow 
& Cloud Access 

Validation / 
Performance 

Standards

User Feedback; 
Design & IT 
Standards

Ops AWIPSOps HPC Ops Web

O2R R2OResearch OPS

Is O&M Support Available? Is Value to Ops Clear? 

Roles of the HOT
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Operational Implementation Metrics

• Forecast or Analysis Benefit : expected  im provem ent 
opera tiona l forecasts and /or ana lysis benefit

• Efficiency : adherence  to  forecaste r tim e  constra in ts and  ease  of 
use r’s needs

• Compatibility : IT com patib ility with  opera tiona l hardware , 
software , da ta , com m unica tion , e tc.

• Sustainability : ava ilab ility of re sources to  opera te , upgrade , 
and /or p rovide  support (O&M)
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NHC Transition Decision Process

JHT 
Rece ives 
PI’s Fina l 
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NHC/TSB Prioritizes 
Opera tiona l Transition  

Execution
Accepted?

Not 
Accepted?

Deferred?
NHC Eva lua tion  

Continues and /or PI 
Upda tes De live rab les 

Upon com ple tion  of each  round of projects, JHT leade rsh ip  conducts a  
thorough review of each  project’s outcom es

Continue  to  
Refine  R&D
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JHT/HOT Implementation Summary
• 102 projects supported  in  11 funding rounds since  2001

• 63 accep ted  for ope ra tiona l im plem enta tion

• 31 not accep ted  

• 1 de fe rred

• 3 p rojects nearing com ple tion  or recen tly com ple ted

• 4 new projects

• 66% of com ple ted  JHT projects have  been  accep ted  for 
opera tiona l im plem enta tion
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Looking ahead to 2023+
2022 was the first full year of the HOT (formerly JHT), and we’re building a strong 
foundation for the future

In 2023+, continue to design & build components of an O2R2O machine:

- Cloud-based, non -operational staging systems (e.g., AWIPS, HPC?, storage? 
Dataflow?)

- Code management to make dev →staging→ops transitions sim ple r
- Pipe line  to  in tegra te  R2O with  NHC ope ra tiona l workflows
- Provide  IT requ irem ents for PIs

Continue to “exercise” HOT Lab infrastructure for R2O transition activities (HOT, 
JTTI, HFIP, etc.) via workshops, hackathons, etc.
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