Moving Nest Implementation in the Hurricane
Analysis and Forecast System
(HAFS)

William Ramstrom®?”, Xuejin Zhang?, Kyle Ahern?,
Sundararaman Gopalakrishnan?

1 University of Miami Cooperative Institute for Marine and Atmospheric Studies
2 NOAA Atlantic Oceanographic and Meteorological Laboratory

*Correspondence: William.Ramstrom@noaa.gov



Additional Collaborators

Thanks to the following people for their contributions to this project

* Bin Liu, IMSG/NOAA EMC

e Chunxi Zhang, IMSG/NOAA EMC

* Weiguo Wang, IMSG/NOAA EMC

* Zhan Zhang, NOAA EMC

e Avichal Mehra, NOAA EMC

* Lucas Harris, NOAA GFDL

* Rusty Benson, NOAA GFDL

* Joseph Mouallem, Princeton University



Moving Nest for Hurricanes
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Regional and Global Configurations

Simulated Satellite Hour O Ida
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Flexible Configurations

Global cubed sphere
e Regional
* Storm-centered
e Basin scale
* Ocean Coupling
Internal tracker
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Shifting of Atmospheric and Surface Fields

Model Variable Motion
* Prognostic
* T, delz, pressure, u & v wind, humidity, tracers
* Physics
* 56 separate variables
* 1D vectors
* Terrain and static surface fields
* High resolution
* Nest resolution from files
* Grid distances, areas, Coriolis, etc.
 Calculated at 64 bit precision from lat/lons




Performance Optimization
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Real Time Runs

Real time Experiments
* Begin August 1, 2022
e 2 regional configurations
e Ocean coupling, VI, DA
e EMC real time
 HRD real time
e Storm-centered
* Thompson microphysics
* Basin configuration possible
Available on https://storm.aoml.noaa.gov

Initial Operational Configuration
* Code freeze March, 2023
e Operations for summer, 2023
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Future Work

* Multiple Moving Nests
* Regional and Global
* Flexible Refinement Ratios
* 4X and higher
* FV3 dycore permits odd and even
multiples
* Edge crossing for global cubed sphere
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