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Q1: Concerning GFDL's core strength of building and improving models of the weather,
oceans, and climate for societal benefits, how can GFDL leverage advances in science and
computational capabilities to improve its key models? What are the strengths, gaps, and new

frontiers?

@ NOAA 5-YEAR ReVIEW

2 GEOPHYSICAL FLUID JANUARY 28-30 2025

DYNAMICS LABORATORY




Limited-Area and Global Capabilities

FV3 RCE

x (km) 2

Doubly-periodic FV3 run in Radiative-Convective X-SHIELD: Global Storm-Resolving Model (GSRM)
Equilibrium (RCE) @ fixed, uniform SST @ dx=3 km. Multi-week runs initialized from analysis
with nudged SSTs

FV3 RCE documentation: Jeevanjee 2017
NOAA hitps://doi.org/10.1002/2017MS001059
SromsicaLizay  X-SHIELD documentation: Harris et al. 2023
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Basic, interconnected dependence

Resolution dependence in FV3-RCE of convective dynamics on

horizontal resolution
As resolution gets finer, we find:
More evap — reduced PE — more mass flux — more detrainment — more cloud
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Jeevanjee and Zhou 2022
: NOAA  nipsi/idoi.org/10.1029/2021MS002759
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A robust constraint on convective mass fluxes [oncmera .
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Convective mass flux decreases with surface Multi-model RCEMIP ensemble of cloud-resolving
warming when evaluated on isotherms. Robust models shows robust fractional change in mass flux
across theory, cloud-resolving models, and GCMs. of ~ 4% K-
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Jeevanjee 2022b https://doi.org/10.1029/2022MS003285
NOAA Williams and Jeevanjee 2025
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(b) GPM precipitation radar (August 12 - September 9 2016)

Land-ocean contrast ..
in convective intensity
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Freq. of 40 dBZ echoes
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intense convection (b) X-SHIELD updrafts above 20 m s™! (shallow convection off)
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