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BLUF & Key Points

> Salient features of HAFS
 FV3 based dyn-core
« CEMPS based ocean/wave coupling.
* Improved Vortex initialization
« 4DEnVar inner-core data assimilation
» CCPP based TC-specific physics
» Updated workflow
> Overall, evaluation metrics in skill space
for HAFS v1 confirm positive
improvements over operational HWRF and
HMON.
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HAFSv1 Operational Configurations
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HAFSv1 Physics Schemes

Land/ocean Surface

NOAH LSM VIIRS veg type, HYCOM

NOAH LSM VIIRS veg type HYCOM

Ek et al. (2003) ...

Surface Layer

GFS, HWRF TC-specific sea surface
roughnesses

GFS, HWRF TC-specific sea surface
roughnesses

Miyakoda and Sirutis (1986); Long
(1984, 1986)

Boundary Layer

Sa-TKE-EDMF, TC-related
calibration, mixing length
adjustments

Sa-TKE-EDMF, TC-related
calibration, tc_pbl=1, mixing
length adjustments

Han et al. (2019)
Wang et al. (2022)
Chen et al. (2022)

Microphysics

GFDL single-moment

Thompson double-moment

Lin et al. (1983)

Chen and Lin (2013)

Thompson et al (2008)
Thompson and Eidhammer(2014)

Radiation

RRTMG
Calling frequency 720 s

RRTMG
Calling frequency 1800 s

lacono et al. (2008)

Cumulus convection (deep
& shallow)

Scale-aware-SAS,
calibrated deep convection
entrainment

Scale-aware-SAS

Han et al. (2017)

Gravity wave drag

uGWPv1

uGWPv1

Alpert et al. (1988)




Upstream Data Inputs and Flowchart
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Track

Intensity

Track and Intensity Skill: NHC Basins (2020-2022)
(Early Model)
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Track

Intensity

Track/Intensity Forecast Skill: WPAC/NIO/SH Basins (2021-2022)
Early Model Verification
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Sample size too small
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EPAC
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Pressure/Wind relationship (2020-2022)
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Rapid Intensification Verification
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Summary: Iimprovements for HAFS in Skill Space vs HWRF
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Available Configuration Options for Research

Domain Options
o Global-nest
o Regional: Storm-Centric, Basin-
Centric
o Horizontal & vertical resolutions
VI and DA options
o Warm-start threshold
o Nest vs parent domain DA
o 3DEnVar, 4DEnVar, GDAS and/or
HAFS ensembles
Model Physics Options
o Various model physics suites
Coupling Option
o Ocean coupling: HYCOM, MOM6
o Wave coupling: One-way, two-way
coupling

55555

33333

22222

regional

storm-focused

120°W 105°W 90°W 75°W 60°wW 45°W

Basin-centric domain can be run with zero-storm . e
and multiple storms. The domain centeris _.
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HAFS Application Flowchart
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Summary

> Evaluation metrics in skill space for both operational configurations of HAFSv1 indicate
positive improvements over operational HWRF and HMON

> Various options available for research to further development and improvement

> HAFSv1, as a UFS-based hurricane application, lays down a foundation for making
further enhancements, for both research and operations with community involvement,
and serves as an exemplar for the broader UFS-R20 project

> Seek more direct engagement of forecasters and the wider UFS community in active
participation for model enhancements and future R20

> Full credit to the entire EMC Hurricane team, NHC team, HRD team, DTC team
and all our research and operational collaborators for successful execution of
pre-implementation T&E for NOAA’s next generation of Hurricane modeling
systems proposed for operations
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