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DA Plans for RRFSv1 - Basic Config

• 3 km, North American domain

• Hourly updates and free forecasts

• 00, 06, 12, 18Z: 60 hrs

• Else: 18 hours

• Hybrid 3DEnVar Algorithm

• 36, 3 km members on NA 

domain

• Free forecasts from a 9 member 

ensemble

• Targeted implementation of Q4FY23
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Real time testing
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● Underway at EMC and GSL

● Some highlights for EMC runs

○ Coldstarted North American domain [LAM]

○ DA over CONUS [LAMDA]

○ DA over North American domain [LAMDAX]

○ At present all DA runs shown here have the following 

features:

■ 3-km

■ 00Z and 12Z

■ Passively use GDAS EnKF members

■ No 3 km DA members (yet)

■ No cloud analysis or radar DA (yet)

■ Use on-time RAP obs (no partial cycle obs - more on 

that later)

Coldstart from 6h 

GDAS forecast

Hourly hybrid 

3DEnVar 

assimilation

60 hr 3 km forecast
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Current real time testing

4*Thanks to Logan Dawson and Perry Shafran for verification stats
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Ongoing and Planned Priority Items

● Continuation of real-time/retro experiments and testbed participation

● Establish cycling strategy

○ Include fully cycled land states, with appropriate surface update steps

■ Semi-coupled land analysis using lowest model level temperature and moisture 

increments applied to the soil states, as is presently done in RAPv5/HRRRv4

○ Partial cycle, 4x per day, 2x? For how long? Fully cycle?

● Establish 3km, 36 member hybrid 3DEnVar retro/real-time parallel [Q4FY21]

● Appropriate mechanisms for spread/error management to avoid filter divergence [Q3FY22]

○ Stochastic physics perturbation schemes, relaxation to prior spread, etc.

● All sky radiance assimilation [ongoing]

● Direct assimilation of radar reflectivity

○ Risk mitigation: Employ the well-established, complex cloud and hydrometeor analysis 

along with the application of lightning/radar-derived temperature tendencies.

● Continuation of GSI → JEDI efforts (Hofx) [for RRFSv2+]
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Cycling Strategy

• Partial cycling been used 
at NCEP/EMC since 
December 2008

• Collaborative work with 
NCAR recently shown that

• Full cycling best with 
short range forecasts

• Partial cycling best 
with longer range 
forecasts (e.g. >18h)

• Best overall: Full 
cycling + blending
GEFS* longwave 
perturbations into ICs

• Full cycling + blending also 
saves computational 
resources and is simpler to 
maintain

• What about high latency 
observations?

Partial 

Cycling

Example

00 

UTC
01 

UTC

02 

UTC

03 

UTC

04 

UTC

05 

UTC

06 

UTC
07 

UTCContinuous 

DA cycle 

with
blending

Blend ICs w/ GEFS Longwaves

Hourly free forecasts

*Schwartz, C. S., G. S. Romine, and D. C. Dowell, 2021: Toward Unifying Short-Term and Next-

Day Convection-Allowing Ensemble Forecast Systems with a Continuously Cycling 3-km 

Ensemble Kalman Filter over the Entire Conterminous United States. WaF, 36, 379-405.
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Land/Soil Adjustment

Figure 1

Lowest Atmospheric Level Temperature (K)

Skin (Soil) Temperature (K)

Analysis Background Difference

Soil temperature adjustments (lower right) in LAM FV3 

derived from atmospheric analysis increments (upper right) 

through GSI

Model too 

cold/dry 

compared 

to obs?

Model too 

warm/moist 

compared to 

obs?

Warm/

moisten soil

Cool/

dry soil

1-way DA Soil Adjustment
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Challenge: data latency

Issue for real-time assimilation: many observation arrive 1-3 hours after their valid time
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Data latency = receipt time - valid time

Example: 

An observation from a radiosonde 

that is valid at 00Z might not be 

available until 01Z. By this time, it 

would already have missed the cutoff 

time in a system with a 

[-0.5hr, 0.5hr] data window

Materials from collaborative HSUP/DSUP project to develop a Global Rapid Refresh. Acknowledgement to Laura Slivinski, Donald Lippi, Jeffrey 

Whitaker, Guoqing Ge, and Gilbert Compo
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Possible solution → overlapping windows (OW)

Update every hour, assimilating observations that have arrived within the past hour and are 
valid within the past 3 hours

○ [-3hr, 0.5hr] observation window (asymmetrically centered around nominal analysis)
○ Each observation is only assimilated once!

Originally presented by Payne (2017; https://doi.org/10.1080/16000870.2017.1409061) but 
only for 40-variable Lorenz-96
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Materials from collaborative HSUP/DSUP project to develop a Global Rapid Refresh. Acknowledgement to Laura Slivinski, Donald Lippi, Jeffrey 

Whitaker, Guoqing Ge, and Gilbert Compo

https://doi.org/10.1080/16000870.2017.1409061
https://doi.org/10.1080/16000870.2017.1409061
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JEDI Forward operators for convective-scale [ongoing, beyond RRFSv1]
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Rough Timeline

● Now
○ Internal Alpha phase assessment
○ Assess results from HWT and FFaIR

● Fall 2021
○ Cycling strategy
○ RRFS Ensemble DA system prototype running

■ Likely *not* N. America domain to start

● Winter 2021/2022
○ End-to-end RRFS w/ DA running on cloud for HMT WWE
○ Beta system assessment
○ Ensemble spread/error, static B, etc.

● Q3FY22 - Baseline tuning complete
○ Science freeze

● Late 2023 - Implementation
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