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RUC — current NCEP
operational model -13km

Radar assimilation
since Nov. 2008

- 18h extension- Dec09

Rapid Refresh

(RR) - will replace
RUC at NCEP in 2010 —
WRF-ARW, GSI w/ RUC-
based enhancements

HRRR — Hi-Res
Rapid Refresh

-Experimental 3km run -
- Initialized by RUC/RR




RUC / RR Diabatic Digital Filter Initialization (DDFI)

-30 min -15 min INit +15 min

i j i
- | E
Backwards integratidn,
: no physics :
I

Forward integration,
full physics

Obtain initial fields with
Improved balance

—

RUC model forecast



RUC / RR Diabatic Digital Filter Initialization (DDFI)
add assimilation of radar data

-30min  -15min INnit +15 min
1 i ¢

Backwards integratién,
: no physics :
I

Forward integration,

full physics

Apply latent e e :
hepapti);]ga *" 1 Obptain initial fields with

from radar : iImproved balance, divergent
reflectivity, | wind fields associated with
lightning | ongoing convection

data '

RUC model forecast
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RUC radar
assimilation
on 13-km grid

Improves
HRRR 3-km
forecast
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CSI

2008 HRRR reflectivity verification
Skill vs. forecast length

0.2 %
0.15
0.1
0.05 | : i
of N:O Rada':' | ] Forecast
Oh 3 h 6 h 9h 12 h Length

30 dBZ reflectivity
on HRRR 3-km grid

Verification period
23 June — 25 Aug 2008



HRRR with 2"d pass radar assimilation on 3-km

27 June 2009 |+ Oh | mm=s
fcsts
R

e Both forecsts have RUC
13-km DFI reflectivity assim.

» 2nd pass (3-km DFI radar DA)
greatly reduces initial spin-up




HRRR with 2"d pass radar DA on 3-km domain

e Both forecsts have RUC
13-km DFI reflectivity assim.

» 2nd pass (3-km DFI radar DA)
greatly reduces initial spin-up




HRRR with 2"d pass radar DA on 3-km domain
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27 June 2009 |+ 2h
fcsts

e Both forecsts have RUC
13-km DFI reflectivity assim.

» 2nd pass (3-km DFI radar DA)
greatly reduces initial spin-up




HRRR with 2"d pass radar DA on 3-km domain

27 June 2009 |+ 3h

e Both forecsts have RUC
13-km DFI reflectivity assim.

» 2nd pass (3-km DFI radar DA)
greatly reduces initial spin-up




HRRR with 2"d pass radar DA on 3-km domain

e Both forecsts have RUC
13-km DFI reflectivity assim.

» 2nd pass (3-km DFI radar DA)
greatly reduces initial spin-up




Real-time CONUS HRRR runs at ESRL

é? 7~ 9h forecast v 'd'za.,‘:f*—__;
% 7 03z 16 Oct 2009 #-
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Real-time CONUS HRRR runs at ESRL

http / /rapidrefresh.noaa.gov/hrrrconus
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HCPF (probabilistic) and HRRR (deterministic)
HCPF is based on time-lagged HRRR forecasts

Development — GSD (Curtis Alexander, Doug Koch, Steve Weygandt)
HCPF is basis for CoSPA probability forecast

HRRR Convective Probability Forecast (/) and Reflectivity (dBz) 6 hr fcst valid 07/16/2009 21 UTC
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3h forecast

Valid 15z Mon 31 Aug 2009

HRRR-chem-fire
-Western US, WRF-chem
-Init=RUC, same as HRRR
- Run every 6h

HRRR-Large 08/31/2008 {12:00} 3 hr fcst

Chem addition to hourly updated NWP

HRRR
-Eastern 2/3 US
-Init=RUC, WRF-non-chem
- Run every 1h

Valid 08/31/2009 15:00 UTC

-Uses real-time GOES
ABBA hourly fire data

HRAR 08/31/2009 {12:00} 3 hr fcst

Valid 08/31/2
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3h forecast Chem addition to hourly updated NWP

Valid 15z Mon 31 Aug 2009

HRRR-chem-fire

-Western US, WRF-chem
-Init=RUC, same as HRRR
- Run every 6h

-Uses real-time GOES
ABBA hourly fire data

HRAR 08/31/2009 {12:00} 3 hr fcst Valid 08/31/2009 15:00 UTC
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Future plans in collaboration with NCEP,
FAA partners (NCAR, I\/IIT/LL others)

2010 — Rapid Refresh operational at
NCEP

2012 — Operational (NCEP)
CONUS-wide High Resolution
Rapid Refresh nested inside RR

2013 — Ensemble RR (~6 members, ARW,
NMM cores) - NRRE

2014 — Add operational

Alaska HRRR
2015 - Ensemble HRRR -HRRRE
2017 — Global Rapid Refresh (GRR)

Incorporation of inline chemistry —
2012-15

Applications:

 Assimilation of radial wind, new Aviation. severe wx

sat(_elllte, p_hased—array _radar, CASA, new hydrology, energy, air
regional aircraft, chemistry obs... litv fi
* Frequency from 60min=»30=»15min Sl NS

- Improved nowcast/blend/NWP ' volcanoes/hazards,
etc.




