4.4

A Status Update for the NAMRR, an
Hourly-Updated Version of NAM
Forecast System

Jacob Carley?®, Eric RogersP, Shun Liua, Brad Ferriera®, Eric Aligo2®,
Matthew PyleP, Xiaoyan Zhang®¢, Wan-Shu WuP, David Parrish?, Geoff DiMego® , and Donald Lippia®
3IMSG, PNOAA/NWS/NCEP/EMC, cUniversity of Maryland
jacob.carley@noaa.gov

NAMRR

North American Mesoscale Rapid Refresh Forecast System




4.4

Hourly-Updated NAM Forecast System

How does this fit within NCEP production suite?

® NAM — North American Mesoscale forecast system
o Runs 4x daily at 00, 06, 12, 18Z
o Short-range mesoscale NWP system for the
U.S. which provides guidance to day 3.5

® NAMRR: NAM Rapid Refresh
o Hourlv undates
o Important step toward North American and
Hi-Res Rapid Refresh Ensemble system
(NARRE and HRRRE)
= NAMRR + RAP/HRRR Foundation
= Consistent with 2014 Annual Report of
the UCAR Community Advisory
Committee for NCEP

® Development of hourly NAM cycling capabilities on
NOAA R&D machine Zeus
o Part of DOE-funded wind energy projects
— WFI P/POWER Parent dimer‘nsi:ns: _ I‘::: z '_3354I Ny :r8.~35 J‘::-D:]:hr??:? dy = 0.1080
o Cycling 12 km NAM and 3 km CONUS nest
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Upcoming Changes
Not exhaustive!

Upgrades to NMMB prediction model

. CONUS (4 km) and Alaska (6 km) nests = 3 km

. Microphysics changes to address locally heavy QPF and increase stratiform QPF
. Test shallow convection in NAM nests = improved convective initiation

. Radiation changes = improve 2 m temperatures ot
New observations AN
. SEVIRI, NOAA17-18 SSMIS

. Metop_B (IASI, HIRS4, AMSUA, MHS)

. NPP (ATMS, CRIS)

. Tall tower + wind turbine nacelles (result of WFIP project)
Data assimilation

. Move to an hourly cycle (NAM Rapid Refresh)

. Tropical cyclone relocation

. 4DEnVar (tentative) o

. Direct analysis of hydrometeors (tentative) T el = 00 enrion 20600
. Improve use of Doppler radial wind observations for 3 km domains

. Digital filter with radar-derived temperature tendencies  (See 13A.1 by S. Liu)

Improve / enhance output products

. Convert all output to GRIB2

. Remove legacy output grids/products (TBD)
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Parent dimensions: Nx = 954 Ny = 835 dx = 0.1260 dy = 0.1080
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NAMRR Overview

Current, example, NAM
Data Assimilation
System (NDAS)

configuration for a single,

arbitrary cycle:

Example NAMRR
configuration for 12,
hourly cycles:

Both systems assimilate a
wide range of conventional
(e.g. surface, profiler,
mesonets, Doppler radar
radial velocities, etc.) and
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satellite observations (e.g.
radiances)

« TMXX= Cycle time minus XX hours.

» Colors denote a continuous thread of cycling which
begins by using the land states from the previous
catchup cycle and a 6 hour forecast from the
GDAS as the first guess for the atmospheric state
at TMOG.




POWER:Position of Offshore Wind Energy Resources 4.4
July + August Periods, 2004: 0.1-2km AGL vs. Shipborne Ron Brown Profiler
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Assimilation of SEVIRI data in NAMRR &

March 1-31, 2012 - Covering Atlantic, portions of Europe, and Africa

—  AMSUA (METOP-a; NOAA-15;NOAA-18;NOAA-19)
Conventional data and radiance = AMSUB (NOAA-17)
—  HIRS4 (METOP-3,NOAA-19)
— 1ASI (METOP-a); AIRS (AQUA)
+ SEVIRI clear-sky radiance —  MHS (METOP-a; NOAA-19)
frequency: 47887.96 GHz = Clear'Sky SEVIRI (MSG'g)

wavelength: 6.26 pum

observations

RMSE: Verification of 24-h RH

RH RNSE v=. UDA for AFRICA: 201203040000-201203301000

24—-H HMAMRR
24-H NMAMRRX

vvvvv

With SEVIRI Clear
sky radiance
= e T o Without SEVIR
Before Assimilating: Thinning -> Bias Corre Clear sky radiance

Very small improvement — not unexpected.
Next step is to focus on cloudy radiances.



June 29-30, 2012 Derecho - 27 Hr Forecast
NAMRR Test with 3 km CONUShest

CONUSNEST Column Max Reflectivity

Significant improvement at longer lead
times with 3 km NAMRR relative to
Ops (at the time)

4 km Ops NAM CONUSnhest
Fhr=27

3 km NAMRR CONUSnhest
Fhr=27

Obs Column Max Reflectivity

20120630 03002

4.4

Observations




NAMRR
Nest
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Microphysics -

*  Current Ferrier-Aligo scheme improves . Ongoing efforts
vertical storm structure « Improve stratiform and/or anvil
* Implemented in NAM, Aug. 2014 region (SPC)
« Advection of individual hydrometeors * Improve issues with localized, high

« Max N, afunction of rime factor and QPF amounts (WPC)
temperature

* Higher reflectivities from mixed-phase ice

rodf A S8 2012 June 29-30 Derecho : Fhr07 | e WA e oo

4KM NMMB COMPOSITE RADAR REFL 4KM NMMB COMPOSITE RADAR REFL

Baw BoW




- . ! 4.4
Shallow Convection in 3km CONUS nest (ongoing)
See presentation 6.4 by D. Lippi for more

CONUSNEST187 Column Max Reflectivity
Obs Column Max Reflectivity Valid 20

.. 2mAGL T va. Oba for 12 hr foracasta
CONUSNEST187 Column Max Reflectivity .
20130529 1800Z cycle Fhr 04 Valid 20130529 2200Z

fram 201305260000 to 201305312300 — CONUS

Al
I'==.- [ ™/

Slightly better
placement of OK
convection

Less spurious
light reflectivity

EXP: With BMJ Shallow Conv.

E—— = taosas/12
5 10 15 20 25 X 50 55 60 65

Mean 2m T (°C)

Both forecasts are ‘overdone’.
Shallow conv. introduces daytime 2 m T warm bias




“Grand Scheme”: Where is this all going?
NARRE + SREF HRRRE + NCASE

12 km Continental 3 km CONUS, AK, HI, PR
NARRE [North America Rapid Refresh H RRRE [High Resolution Rapid Refresh Ensemble]
Ensemble]

N CASE [Convection Allowing Scale Ensemble]

S R E F [Short Range Ensemble Forecast]

- e 6 hourly
ourly _ » 48-60 hr forecast range with
* 84-96 hr forecast range with extensions of HRRRE members at
extensions of NARRE members 00Z, 06Z, 127, and 18Z

00Z, 06Z, 12Z, and 18Z
» Subsumes NAM

e Subsumes HiIResWin + NAMnests
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“Grand Scheme”: Where is this all going?
This is possible - maybe even HRRRE + NCASE

probable, at some point in future

12 km Continental 3 km CONUS, AK, HI, PR
NARRE [North America Rapid Refresh H RRRE [High Resolution Rapid Refresh Ensemble]
Ensemble]

N CASE [Convection Allowing Scale Ensemble]

S R E F [Short Range Ensemble Forecast]

-~ e 6 hourly
ourly _ » 48-60 hr forecast range with
« 84-96 hr forecast range with extensions of HRRRE members at
extensions of NARRE members 00Z, 06Z, 127, and 18Z

00Z, 06Z, 12Z, and 18Z
s Subsumes NAM

e Subsumes HiIResWin + NAMnests
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4.4

Closing/Thoughts

Thank You!
Contact: jacob.carley@noaa.gov

* NAMRR establishment in production will be a significant
step toward the realization rapid update ensembles

+ NAMRR/RAP+HRRR Foundation > NARRE and HRRRE

« Multi-model, convection-allowing (HRRRE), rapid update
ensemble

« Subsumes SREF and current HiRes Windows

« As development matures — will seek input/engagement from
the community

« Late FY15 or early FY16 implementation

N Member Ensemble

N Member Ensemble




