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Operational and Experimental Hurricane
Modeling Systems in 2022

e No operational hurricane system upgrades, HWRF/HMON
successfully Transitioned to WCOSS-2 (alive on June 28, 2022)

HAFS-v0.3A real time experiment
HAFS-v0.3S real time experiment
HAFS ensemble real time experiment
HAFSv1.0 development
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Operational HWRF/HMON/GFS/COAMPS-TC
Track and Intensity Errors for 2022 (Early model)

MODEL FORECAST — TRACK ERRORS (NM)
VERIFICATION FOR NATL BASIN 2022
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Operational GFS, HWRF and HMON: 2022 Season Summary
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e NATL Basin:

o Operational HWRF had the lowest intensity forecast errors compared to other

models, especially after Day 3, lower than official intensity forecasts

o Operational HMON performed better than HWRF track in terms of track forecasts
e EPAC Basin:

o HMON had better track and intensity forecast than HWRF
e WPAC Basin:

o Operational HWRF had the lowest intensity errors at all forecast lead times,
compared to other models, comparable with JTWC forecasts before day-4
o GFS had the best track forecast among all other models, comparable with JTWC

forecasts before day-4
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Two 2022 Real time Configurations

HAFS-v0.3A Configuration

e Use the HAFS feature/hafsv0.3_final
branch with its subcomponents being
synced as of 05/26/2022

e Regional storm-centric 6-km parent with a
2-km storm-following moving nest

e L81 vertical levels with a 2-hPa model top

e Model physics time step of 90s and
radiation time step of 900s

e Positive-definition tracer advection scheme

e Turn on topography smoothing

e Use the HAFS CCPP physics suite with
GFDL MP, modified PBL

e VI (VM for all storms) and inner-core DA for
model initialization and warm-cycling

e CMEPS-based ocean coupling with an
extended HYCOM ocean domain

e Upgraded GFDL vortex tracker
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https://github.com/hafs-community/ufs-weather-model/tree/feature/hafsv0.3_final

HAFS Baseline retro + realtime (2020-2022), NATL

Comparison of track/intensity
forecast skills (HAFS vs HWRF)

HWRF: Operational HWRF
HF3A: HAFS config.1

HF3S: HAFS config.2
2020-2022 Hurricanes

HF3A and HF3S provided
improved track forecasts at all
lead times

e Both HAFS configurations have
comparable intensity forecast
skills with HWRF with some
degradation. Working on
improving DA and model physics
schemes
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HAFS Baseline retro + realtime (2020-2022), EPAC

Comparison of track/intensity
forecast skills (HAFS vs HWRF)

HWRF: Operational HWRF
HF3A: HAFS config.1

HF3S: HAFS config.2

2022 real time experiments
HF3A and HF3S provided
improved track forecasts at all
lead times,except for 12 h

e Both HAFS configurations
produced similar intensity
forecast skills compared to
HWREF. Neutral and improved at
day 5 (~20 %)
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Impact of Ocean Coupling Bugfix

e An issue was discovered

recently in the momentum
flux exchange between
atmosphere and ocean
model

Negative impact on
intensity forecasts is
expected from both HAFS
configurations

Rerun with the bugfix
resulted improved intensity
forecast skills compared to
the real time experiments
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Test includes few 2022 storms
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HAFS Ensemble 2022 realtime, NATL

e Basic configuration, based on HAFSv0.3A
o  Lower horizontal resolution: ~6km L76,
smaller domain
o  Ocean: NSST, No Ocean coupling
o dt_atmos: 120s, k_/n_split= 3/4
o Radiation time step: 3600s
o  One control member plus 11 perturbed
ensemble members (on hera, with no
reservation)
o Runs four cycles a day (002,062, 12Z
and 18Z), NATL basin only
e IC/BC Perturbation
o IC/BC: GEFS grib2 (0.5x0.5) vs. GFS
e Model Physics

o  Stochastically perturbed physics
tendencies (SPPT)

o  Stochastic kinetic energy backscatter
(SKEB)

o  Stochastically perturbed PBL humidity
(SHUM)
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Work towards HAFSv1.0

Merge with latest ufs-weather-model

Implement ESG grid with Dynamic core diffusion tuning
Model physics tuning to improve intensity forecasts
Vortex initialization threshold optimization
4DEnVar using GDAS ensemble

Enhanced GOES-R AMVs and GOES-18/NOAA-21
NOAH MP LSM with VIIRS Veg Type

Unified Gravity Wave Drag, uGWP

Ocean coupling bug fix

Comply with NCO code standard

Model instability

JTWC basins physics tuning and T&E

Impact of new GFSv16.3 input (operational soon)
HAFSv1.0 T&E
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Operational HWRF/HMON/GFS/COAMPS-TC
Track and Intensity Errors for 2022, late model
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