NHC Technology Update

David Zelinsky, Wallace Hogsett, Samantha Camposano,
Matt Onderlinde, Stephanie Stevenson, Matt Sardi, and Rachel Zelinsky

Technology and Science Branch, National Hurricane Center
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Outline

* Brief review of NHC’s current technical infrastructure and
product generation capabilities

 Summary of Technical Operations in 2022

 Update on major 2022 STI projects

 Upcoming Infrastructure needs and requirements
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NHC Technology and Science Branch Staff

TSB Branch Chief: VVacant'
Science Operations Officer: Wallace Hogsett
Team Lead: David Zelinsky

Computing and Science Group: Samantha Camposano?, Matthew
Onderlinde, Stephanie Stevenson?®, Matthew Sardi, Rachel Zelinsky

Storm Surge Team Lead: Cody Fritz

Storm Surge Specialist: Vacant

HFIP and JHT/HOT: Alan Brammer, James Franklin, Jonathan Martinez
1) Wallace Hogsett acting Branch Chief since July

2) Samantha Camposano started with TSB October 24
3) Stephanie Stevenson acting SOO since July
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NHC mission-critical software

AWIPS-2
- TAFB Gridded Forecasts
. Tropical Cyclone Warning Products
. Storm Surge Watch/Warning Graphic
NAWIPS
- Tropical Cyclone Warning Collaboration
- TAFB graphics
- Surface Analysis
ATCF
- All Tropical Cyclone Text Products
Interface for WCOSS-2 processes
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K7 &
- Forecast Desk Input Sources

NCEP Central Operations (NCO)

DBNet and LDM connections to College Park and NWS Supercomputers

All model data (international and NWS), including Wind Speed Probabilities and PSurge
ATCF data

Backup/legacy satellite imagery

NOAA Satellite Broadcast Network (SBN)
e lLand/sea based surface observations

e Backup satellite imagery
e \WSR-88D radar data

NESDIS Product Distribution and Access (PDA)

e Polar orbiting and international satellite imagery
Local Satellite Dishes

e GOES satellite imagery
Data of Opportunity

e Internet or ftp-based local dataflow
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~ Forecast Desk Output Destinations

NHC Website (including ftp)

e All forecast products, ATCF decks
NWS Supercomputers

e Model input
NOAA Satellite Broadcast Network (SBN), NOAA Weather Radio

e Text forecasts
IDP/NOAA Coast GIS Portals, NWS digital weather platform

e Tropical Cyclone forecast graphics (GIS form)
e Marine forecast grids

RadioFax
e Marine forecast graphics

All products leave NHC through official NWS channels
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@, Updated NHC coding standards for new tools, R20
— for code running at NHC or maintained by TSB

o Languages o Platforms
o Bash o AWIPS2

m Drivers, environment setup, file manipulation o ESRI ArcGIS

o Python (3) o Web-based

m Graphics, GUIs, simple computations applications

o Fortran

m Complex computing
o PHP, HTML, javascript

m Web-based display systems
o MysSQlL

e Input data formats

o Must be available via an operational source if not locally generated
m NCO, NESDIS PDA, SBN

o Satellite imagery: NetCDF
o Gridded model data: grib1/2
o ATCF format: https://ftp.nhc.noaa.gov/atcf/README
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other migration efforts

Significant FTE time spent on AWIPS support
and required AWIPS updates in 2022:

o Migration to IDM (November-January)
o HCI (January-August)

o Python 2->3 (January-August)

o Model Dataflow (Ongoing)

WCOSS-2 Migration
o Code migration and re-writing of all NHC->WCOSS
dataflow for ATCF and Guidance Suite

Other migration efforts
o RedHat 8, COOP

Total level of effort for these projects ~2 FTEs

" TSB Operations in 2022: AWIPS Overload and
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TSB Operations in 2022: Operational Support

o Seamless support for evolving hybrid
operations

o NHC moving to a model of operations where
on-site and remote operations are equally
capable/viable.

o NAWIPS, ATCF, AWIPS platforms all critical to

NHC operations (all 3 used to create operational
products)

e Hurricane lan
o New support of inland graphics issued by WPC

o Other new/experimental products:
o Storm Surge Potential Flooding GIS files
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FY22 Projects and STI 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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NHC Quarterly Progress Report

Project 2: Improve AWIPS/ATCF Products for Forecasters

Federal Project Lead:
Wallace Hogsett (NHC) and Joseph Sienkiewicz (OPC)

Technical Leads:
David Zelinsky, Stephanie Stevenson, Matthew Sardi, Rachel Zelinsky (NHC)

Project Status:



Project Status: Accomplishments &
Challenges

® Project accomplishments:

o AWIPS-2 migration
m TAFB transition to AWIPS-2 continuing to make progress
— Multiple TAFB products nearing completion - rapid iterations on prototypes with
forecasters
 First end-to-end tests of creating, editing, and simulated launching a product have
been completed
— Operational hardening of multiple datasets and improved/sustainable dataflow
—  Python2 to python3 conversion and testing of TAFB formatters
— Onboarded a LANTERN in September to help accelerate progress

o Draft project plan for probabilistic winds/waves for TCs with OPC

® Project issues/challenges:

o HCI delays - hardware, networking, and baselined software
o  WCOSS to WCOSS-2 transition
o  Staff vacancies in TSB
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NHC Quarterly Progress Report

Project 3: Graphical Product Improvements for External Users

Federal Project Lead:
Wallace Hogsett (NHC)

Technical Leads:
Matt Onderlinde (NHC)
Ben Trabing and Mark DeMaria (CIRA)

Project Status: Completed



Project Status: Accomplishments &
Challenges

® Project accomplishments during the past quarter:

o New Intensity at Landfall Product
m Objectively identifies and classifies the potential for landfalls in the U.S.
m Quantifies uncertainty in the track, intensity, and landfall timing for each at risk region

m Uses NHC Wind Speed Probability model as input to provide consistent messaging with NHC
products

Run in real-time during 2022 season

Ongoing social science research to assess public understanding
UCAR/COMET NWS Partners proposal for social science project completed
New JTTI project funded for FY23-24 (Pl: Halperin)

® Project Issues/Challenges



>
%

& % ~
: : e <
£ S [ ] ngn - N
D\ ¢ é',‘, 3‘5
AT OF OO * Kk *
DA Experimental Thu Aug 26 2021 12Z Tropical Cyclone Intensity Probabilities at Landfall
T 3 T 7 T ~ Most Strongest
{ 4 8 2 Probabilit, Likel! Reasonable
s ‘ '/- Region of Landfall Landfall Landfall
E 7 Intensity Intensity
30°N
W CUBA 82% TS (65 mph) Cat 1 (80 mph)
=)
o SN East TX 19% Cat 2 (110 mph) Cat 4 (130 mph)
25°N % 2|
/7 . % West LA 48% Cat 2 (110 mph) Cat 4 (140 mph)
Cyba
w A\
S — N\ O EastlA 50% Cat 2 (110 mph) Cat 4 (145 mph) Sun Jul 04 2021 00Z Tropical Cyclone Wind Speed Probabilies at Landfall
ntial Track Ar =
| P 2
# HIGH (>50%) Day 1-3 | Sy Tropical Strongest
MODERATE (25%-50%) Uatedhals \ ‘/-A’ i Region Z;':.b:nt:il:‘i:lyl Depression 1;:2:‘:' Hurricane Hu"::i'coarne Reasonable
15°N LOW (<25%) FONRES Day35 4 S or Weaker Intensity
. 5T : Ms 12% Cat 2 (110 mph) Cat 4 (140 mph) > GhEndl
95°W 90°W 85°W 80°W o RO
A CUBA 96% 9% 73% 18% <2% Cat 1 (80 mph)
30°N
FL Pan 41% 29% 62% 9% <2% TS (75 mph)
o
25°N West FL 60% 31% 63% 6% <2% TS (70 mph)
V-
=4
20°N ] East FL 9% 30% 66% 4% <2% TS (70 mph)
-
e i Haiti
g Probability of Landfall Ll scC 12% 30% 64% 6% <2% TS (75 mph)
# HIGH (>50%)
15°N | . S
MODERATE (25%-50%)
LO_W (<25%) - NC 8% 28% 57% 15% <2% Cat 1 (85 mph)

90°W 85°W 80°W 75°W




eATy
WEATH .

\0N41
Ay43s

1
QV*

- Upcoming Infrastructure Projects

. OS/software migrations
Known in 2023: RedHat 8, NCO/remote center dataflow

. Continued Operational ‘hardening’ of AWIPS2 dataflow
. Continue migration to vm-based computing

. Farther in the future: Tropical Cyclone forecasts issued exclusively
from AWIPS2

- AWIPS2 becomes the only forecasting software at the operations desk
- Transition to AWIPS Hazard Services
HAFS in AWIPS2

Unknown changes due to IT security requirements, NWS mandates



Thank You

Follow up questions:
david.a.zelinsky@noaa.gov



