
AOML Real-Time: Basin-Centric HAFS 
(HAFS-Basin)

Ghassan Alaka1 and William Ramstrom1,2

1NOAA/AOML 2University of Miami/CIMAS

AOML/CIMAS Collaborators: Mu-Chieh Ko, Andy Hazelton, Lew Gramer, Kyle Ahern, Xuejin Zhang, Sundararaman 
Gopalakrishnan, Frank Marks

EMC Collaborators: JungHoon Shin, Bin Liu, Zhan Zhang, Avichal Mehra

2022 HFIP Annual Meeting

November 8, 2022

1



1. Motivation
2. HAFSv0.3 Basin (unofficial 2022 demo)

a. 2022 demo for multi-storm HAFS
b. Preliminary performance results

3. 2023 HREx plans: Multi-Storm HAFS-Basin
4. Multiple nest plans/developments 

2

Table of Contents



3

Basin-Scale HWRF (HWRF-B)
A Multi-Storm Application of HWRF

Full Sample

Multiple moving 
nests in action

Improved intensity 
predictions

Alaka et al. 2022



● Large parent fixed at 30N, 57W: 
130°x86° @ 7.2km

● 1 moving nest: 13°x13° @ 2.4km

● Coupled to 9km HYCOM

● Find i/j grid point for storm center 
automatically

● HAFS-S physics & VM (for now)

● Runtime (Orion): 3h38m using 
similar resources as HAFS-S
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2022 HAFS-Basin Configuration

9km HYCOM

7.2km parent

2.4km nest
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HAFS-Basin (HF3B): Preliminary Performance

● 64 HF3B forecasts
○ Mostly early life cycle
○ Intensity MAE slightly worse
○ Neg. intensity bias - trouble intensifying 

weak storms
○ Track degradation (gnomonic grid?)

● Challenges
○ VI domain hard-coded for 45°x45°

■ many forecasts could not proceed
■ Too close to parent boundary

○ Module issues on Orion (resolved)
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HAFS-Basin (HF3B): Preliminary Performance

Continued problems with Henri (08L) 
using Thompson MP

Early Fiona tracks were reasonable
(slightly too far north)

Good (left) and bad (right) HF3B track forecasts



● To Do: Upgrade res to 6/2 km

● To Do: Upgrade to ESG grid

● To Do: Configure multiple nests

● Option: Separate 45x45 VI/DA 
domain for each storm (no 
boundary issues)

● Option: Cycled parent domain w/ 
downscaling for nest(s)
(see J. Sippel’s DA presentation)
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2023 Prototype HAFS-Basin Configuration

Computer resources/reliability will dictate which options are worth pursuing for 2023 HREx



Option: Cycled parent domain w/ 
downscaling for nest(s)

● This phases well with ideas already put 
forth by the DA Team

● Leverage this cycled parent domain as 
initial conditions for HAFS-Basin (parent + 
nest(s)

● Separate workflows for flexibility with 
smart dependencies built in
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2023 Prototype HAFS-Basin Configuration

Courtesy of J. Sippel
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Multiple Nest Plans/Developments

● Basin/regional multiple moving 
nests on parent grid

● Global multiple moving nests on 
one or several cube faces

● Two-way feedback merge for 
overlapping nests

● Leverage existing code for 
multiple static nests (dycore, 
workflow)
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Future Vision for HAFS

Comments/Questions?

Please contact us!

Ghassan.Alaka@noaa.gov
William.Ramstrom@noaa.gov
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