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FV3—THE	CHOICE	OF	THE	NEXT	GENERATION

Experimental	FV3-based	forecast—a	prototype	for	the	next	NOAA	global	forecast	model



WHY	FV3?

Superior	rotation	dynamics

World-class	wind	transport

Fast!	
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WHAT	IS	FV3?

• The	GFDL	Finite-Volume	Cubed-Sphere	dynamical	core

Wikimedia	contributor	Stahlkocher

“Engine”	or	“heart”	of	a
weather	or	climate	model



WHAT	IS	FV3?

• The	GFDL	Finite-Volume Cubed-Sphere	dynamical	core
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Fig. 2. Geometry of the wind staggerings and fluxes for a cell on a non-orthogonal grid.
The angle � is that between the covariant and contravariant components; in orthogonal
coordinates � = ⇥/2.
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WHAT	IS	FV3?

• The	GFDL Finite-Volume	Cubed-Sphere	dynamical	core



WHAT	IS	FV3?

What	is	FV3 not?	It	is	not	a	complete	model.

• The	GFDL	Finite-Volume	Cubed-Sphere	dynamical	core



WHO	USES	FV3?

GFDL	Climate	and	
Prediction Model	Family

NASA	Goddard
Forecast,	Chemistry,	Climate,	
and	MERRA	Reanalysis	model

Also	used	for	Ames	Mars	model

Harvard-led	
Community	Chemistry	

Model

NCAR-led	Community	Earth	
System	Model	(FV)

NOAA’s	Next	Generation	
Global	Weather	Model!	



GLOBAL	
FORECASTS	
WITH	FV3

Real-time	global	
runs	at	GFS	resolution

Better	
than	

current

Worse
than	

current

Days	from	forecast	start

Current	NOAA	Global
FV3-powered	model
European	Center	model



HURRICANE	FORECASTING

Real-time	FV3-powered	Global	Runs	
vs.	Operational	Models

Error	in	hurricane	center	location	(mi) Error	in	maximum	wind	speed	(kt)

Lower	
errors	are	
better

Current	NOAA	global
FV3-powered	model
NOAA	hi-res	regional
(Euro	not	very	good	here…)

Current	NOAA	global
FV3-powered	model
NOAA	hi-res	regional
Euro	Center	model



Figure 2. July to October (a) hurricane and (c) tropical storm counts for each year during the period of 2000–2010 in the
North Atlantic basin. (b) As in Figure 2a, but for typhoons in the western North Pacific basin. (d) As in Figure 2b, but for
tropical storms. IBTRrACS observations are shown by black line and circles. Four‐ensemble members are shown by
magenta open circles, while the ensemble mean is denoted by magenta line and closed circles. The red line and circles rep-
resent the bias removed ensemble mean.

Figure 1. Hovmöller diagrams of daily surface precipitation (unit: mm day−1) averaged between 5°S and 10°N from July 1
to July 31, 2010 from (a) the Tropical Rainfall Measuring Mission (TRMM) 3B42 data and (b) the 25‐km GFDL HiRAM
forecast.
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Seasonal	Atlantic	
Hurricane Predictions

Subseasonal (harder!)	Atlantic	
Major hurricane Predictions

SEASONAL-TO-SUBSEASONAL PREDICTION

Observed	Hurricanes
Model	seasonal	prediction 96%

variance	predicted

Observed	Hurricanes
Model	subseasonal prediction74%

variance	
predicted



Observed	Precip

FV3-based
forecast
precip

72-hour	forecast	of	the	2013	Moore,	OK	tornado	outbreak

FV3-POWERED
SEVERE	STORMS	
FORECASTING



FV3-POWERED
SEVERE	STORMS	
FORECASTINGObserved	Precip

fvGFS
forecast
precip

72-hour	forecast	of	the	2013	Moore,	OK	tornado	outbreak




