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Agenda

• Overview of GFSv17

• Unstructured Grid

• Prototype Results

• Future Work 
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Overview of GFS 

● Global deterministic model 

● Run 4 times a day out to 16 days 

○ Hourly output for first 120 hours

○ 3 hourly for days 6-16 

● Global Data Assimilation System (GDAS) 

● Provides initial and/or boundary conditions for 

multiple downstream forecast systems

https://www.commerce.gov/


NATIONAL WEATHER SERVICE Department of Commerce  //  National Oceanic and Atmospheric Administration  //  5

NUOPC 

Connector

NUOPC

Component

Waves: 

WW3

Atmosphere: 

FV3

● Updates for Wave Model Component: 

○ Increase resolution of wind forcing: 3 to 1 hour

○ Added ocean surface current forcing from RTOFS 

○ Grid redesign 

• Simplified grid with increased base resolution
• Removed 4 arcmin coastal grids

○ Objective Physics/Source-term Optimization 

○ Extended forecast range:  180 to 384 hours

GFSv16 

https://www.commerce.gov/


NATIONAL WEATHER SERVICE Department of Commerce  //  National Oceanic and Atmospheric Administration  //  6

Goals/Scope of GFSv17

● Coupled forecast model (atm, land, ocn, ice, wav) 

● Improved DA with JEDI for non-atm components

● Towards consolidation of NCEP production suite 

● Improve on known issues in GFSv16

https://www.commerce.gov/
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GFSv17

UFS Driver

Atmosphere:

UFS ATM
FV3 dycore

CCPP Physics
NOAH-MP

Mediator:

CMEPS

Ocean:

MOM6

Waves:

WAVEWATCH III

Ice:

CICE6

https://www.commerce.gov/
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Mediator

UFS Driver

Atmosphere

SSTs

LW up, Tskin, Latent 

Heat, Sensible Heat, 

Momentum, Snow 

Volume, Ice Fraction, 

Ice Volume, Albedo

Surface 

Roughness

Sea Ice

SSTs, Slope, SSS, 

SSU, SSV, 

Freezing/Melting 

Potential 

Rain Rate, Snow 

Rate, T, Q, U, V, 

P, Height

Ocean

Latent Heat, Sensible 

Heat, LW (net and 

down), SW (dir and diff) 

Rain Rate, Snow Rate, 

T, Q, U, V, P, Height 

Basal heat flux, basal 

freshwater flux, basal 

salinity flux, basal 

stress, basal SW 

Stokes Drift

Waves

U 10m, V 10m

Ice Fraction

SSU, SSV

UFS Coupling Schematic

https://www.commerce.gov/
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Expected Benefits of GFSv17

Wave:
● Address low bias in high amplitude wave events
● Improved swell forecasts in the Pacific 
● Possibly increase the global resolution or add high resolution coastal nests (unstructured 

grids)
Coupling:
● New ocean and ice components, providing a consistent atmosphere-ocean-ice-wave 

deterministic forecast
● Based on ECMWF, UKMet and ECCC, possible impact of coupling:

○ Improve general skill in the middle and upper troposphere 

○ Largest impacts to be in relation to tropical cyclones:

■ Track, central pressure, intensity, and false alarms

○ Note, there is no guarantee we will see this in GFSv17
Buizza, R.,  et al. "IFS upgrade brings more seamless coupled forecasts." ECMWF Newsletter156.10 (2018).

Mogensen, K., et al. "Effects of ocean coupling on w eather forecasts." ECMWF newsletter 156 (2018).

Mogensen, K., L. Magnusson, J.-R. Bidlot & F. Prates. Ocean coupling in tropical cyclone forecasts. ECMWF Newsletter No. 154 (2018).

Vellinga, M., et al. (2020). Evaluating Benefits of Tw o-Way Ocean–Atmosphere Coupling for Global NWP Forecasts, Weather and Forecasting, 35(5), 2127-2144. Retrieved Nov 3, 2022, from

https://journals.ametsoc.org/view/journals/wefo/35/5/wafD200035.xml
Smith, G. C.,  et al.  (2018). Impact of Coupling w ith an Ice–Ocean Model on Global Medium-Range NWP Forecast Skill, Monthly Weather Review, 146(4), 1157-1180. Retrieved Nov 3, 2022, from

https://journals.ametsoc.org/view/journals/mwre/146/4/mwr-d-17-0157.1.xml

https://www.commerce.gov/
https://journals.ametsoc.org/view/journals/wefo/35/5/wafD200035.xml
https://journals.ametsoc.org/view/journals/mwre/146/4/mwr-d-17-0157.1.xml
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HR Prototypes

● High resolution prototypes are being conducted in preparation 
for GFSv17 
○ Summer, Winter and Hurricane periods 

● HR3 is our current prototype which includes unstructured grids 
for the wave model. 

● Today’s presentation results: 
○ Focus on single IC date of 20200913 00z, comparing the following: 

■ multi-1: Operational model at the time 

■ GFSv16: Retrospective run    

■ HR1/HR2: Previous prototypes   

■ HR3a & HR3b: First to use unstructured grid (a. 13km b. 9km atm)

https://www.commerce.gov/
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Unstructured Grid for HR3

https://www.commerce.gov/
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Wind Speed 20200913 00z FHR 048

muli_1 HR1 HR3a

GFSv16 HR2 HR3b

https://www.commerce.gov/
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HS 20200913 00z FHR 048

muli_1 HR1 HR3a

GFSv16 HR2 HR3b

https://www.commerce.gov/
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Wind Speed 20200913 00z FHR 048
muli_1 HR1 HR3a

GFSv16 HR2 HR3b
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HS Speed 20200913 00z FHR 048
muli_1 HR1 HR3a

GFSv16 HR2 HR3b

https://www.commerce.gov/
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Wind Speed 20200913 00z Day 2
muli_1 HR1 HR3a

GFSv16 HR2 HR3b

https://www.commerce.gov/
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HS 20200913 00z Day 2
muli_1 HR1 HR3a

GFSv16 HR2 HR3b

https://www.commerce.gov/
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Future Work

● Continued development of unstructured grids for GFSv17 

○ Create final grid 

○ Optimize computational performance 

○ Improve wave model skill

● Examining ways to improve the wave-feedback to the atmospheric model  
Inner-Loop Increase Beta Max FLD0

https://www.commerce.gov/
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Questions

Jessica.Meixner@noaa.gov

?

https://www.commerce.gov/
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Thank you!

https://www.commerce.gov/

	Slide 1
	Slide 2: Acknowledgements to GFS & UFS Active Developers  
	Slide 3: Agenda
	Slide 4: Overview of GFS 
	Slide 5: GFSv16 
	Slide 6: Goals/Scope of GFSv17
	Slide 7: GFSv17
	Slide 8: UFS Coupling Schematic
	Slide 9: Expected Benefits of GFSv17
	Slide 10: HR Prototypes
	Slide 11: Unstructured Grid for HR3
	Slide 12: Wind Speed 20200913 00z FHR 048
	Slide 13: HS 20200913 00z FHR 048
	Slide 14: Wind Speed 20200913 00z FHR 048
	Slide 15: HS Speed 20200913 00z FHR 048
	Slide 16: Wind Speed 20200913 00z Day 2
	Slide 17: HS 20200913 00z Day 2
	Slide 18: Future Work
	Slide 19: Questions Jessica.Meixner@noaa.gov
	Slide 20: Thank you!

