
Building a Weather-Ready Nation  //  1NATIONAL WEATHER SERVICE

NATIONAL 
WEATHER 
SERVICE

Coupling Diagrams

JUNE 6, 2023

Environmental Modeling Center Review - June 6-8, 2023

https://www.commerce.gov/


2Department of Commerce  //  National Oceanic and Atmospheric Administration  // National Weather Service Environmental Modeling Center Review

NUOPC 
Connector

NUOPC
Component

Waves: 
WW3

Atmosphere: 
FV3

GFSv16 

https://www.commerce.gov/


3Department of Commerce  //  National Oceanic and Atmospheric Administration  // National Weather Service Environmental Modeling Center Review

GFSv16: Coupling Diagram 
UFS Driver

Atmosphere Waves

U 10m, V 10m

● The wave model receives surface currents from RTOFS (Real 
Time Ocean Forecasting  System) 

● The  wave model uses an ice analysis for ice concentration 
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GFSv17 Coupled System Overview
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Coupling Schematic

● In the figure on the next slide, the fields being 
passed to each model are in color coded 
boxes from the component that calculates the 
field.  

○ For example, the ocean model in dark blue passes 
SSU, SSV (u and v components of surface current) 
to the wave model.  
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GFSv17: Coupling Diagram 
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Coupling with Aerosol Model

● The next slide shows the field exchanges 
between the atmosphere and aerosol models 

○ Feedback to atmosphere: 
■ <> are passed back to be transported (advection and 

diffusion) in the atmospheric model 
■ <> undergo wet deposition within microphysics 

○ Feedback to atmospheric physics: 
■ Direct radiation feedback can be turned on/off with 

prognostic aerosols
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ATM-Aero: Coupling Diagram 
UFS Driver

Atmosphere Aerosols
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Tracer transport (advection 
and diffusion) and wet 

scavenging. Currently a flag 
for with or without radiative 
feedback with prognostic 

aerosols 
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