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The time scale or lifetime of many weather phenomena can be from around 1 h (rotating 
convective storms) down to several minutes or less (e.g., individual clouds, eddies, 
etc.), a motivation for rapid updating NWP using recent observations to represent the 
current situation in the model state for these phenomena.  The NOAA 3km High-
Resolution Rapid Refresh (HRRR) now assimilates radar every 15 min. Data 
assimilation and model configuration in the HRRR has been refined over the past few 
years for all-season boundary-layer forecasting including clouds, precipitation, and 

convective 
environment.    
The HRRR 
model is 
described in 
Benjamin et al 
2016 (B16).   
HRRR forecast 
skill for radar 
reflectivity has 
continued to 
improve 
consistently 
each year 
through 2015 
(Fig. 2). 

The HRRR and RAP 
models were recently 
updated 
(HRRRv2/RAPv3) at 
NOAA/NCEP in 
August 2016.     An 
overall description of 
the RAPv3/HRRRv2 
configuration for 
model and 
assimilation details 
are described in 
B16.  

Fig	1.		Characteristics	including	physical	parameterizations	for	3km	HRRRv3	and	RAPv4,	expected	for	implementation	at	
NCEP	in	February	2018.		Key	changes	from	HRRRv2/RAPv3	are	shaded	in	red.	

Fig	2.		Radar	reflectivity	verification	(Critical	Success	Index	on	left,	bias	on	right)	for	
3km	HRRR	model	for	2010-2015.			HRRR	and	radar	observations	are	averaged	at	20km	
scale	and	threshold	is	20	dBZ	reflectivity.			



 
In 2017, a HRRR 
Ensemble was tested 
and evaluated with a 
40-member 3km 
ensemble for data 
assimilation showing 
for 1-7h duration 
improved reflectivity 
(Fig. 4) vs. the HRRR 
with non-3km-
ensemble data 
assimilation.  
Improved versions of 
the HRRR Ensemble 

will be tested in 2018.  
A description of the 
HRRR Ensemble 
(version 2017) is 

provided in Figure 5, including hourly assimilation with 36 members running at 3km.  
Ensemble forecasts were run with 9 members every 3 hours. 
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Fig	3.			Experimental	versions	of	High-Resolution	Rapid	Refresh	(HRRR)	
running	at	NOAA	Earth	System	Research	Lab,	with	Feb	2018	upgrade	of	
operational	version	of	HRRR	model	at	NCEP.		

Fig	4.			Radar	reflectivity	Critical	Success	
Index	verification	for	deterministic	HRRR	
(red)	and	3	members	of	the	HRRR	Ensemble.	
2018	upgrade	of	operational	version	of	HRRR	
model	at	NCEP.		

Fig	5.			Description	of	the	experimental	2017	HRRR	Ensemble	
data	assimilation	and	model	system	run	by	NOAA	Earth	
System	Research	Laboratory.		


