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What iIs NRMM?

Nested 36km / 12km / 4km
Initialized and driven by NAM 212 (40km)
Dalily 72-hr run on 42 CPU’s of Cray XD1

06Z run, starts at about 04:30Z — sends output to AWIPS
every three forecast hours. Complete run takes about 8

hours




Operational WRF — Missoula

36/12/4km domains




Implementing Daily Operational
Runs — lots and lots of pieces

Requirements
— Completely hands-off
— Portable (architecture and model domains)

Dally tasks
— Get current input data

— Data pre-processing
— Simulation (typically on parallel computers)

— Data post-processing
Production of graphics
Extraction/Interpolation of point data

— Posting of output
— Cleanup




NRMM'’s History

Autumn 2003 — planning, MM5 and WRF
tutorials, getting up to speed

Autumn 2004 — sabbatical

Early 2005 — automated dalily runs
— Gene Petrescu Supercomputer
— Cray Computer




Initial Prototyping

Daily 60km with 20km nest
— 1 GHz Pentium Il
— 72-hour forecast took about 7¥2 hours




Gene Petrescu

Supercomputer

Dalily 7.5km (73x86x75 grid)
— Linux cluster, 4-CPU, 2.8 GHz Intel Xeon
— 72-hour forecast took about 12 hours




NRMM'’s History

Summer 2006 — parallel work for WFO
Fairbanks, current implementation starts

running with incorporation into MSO AWIPS
(NRMM gets named!)

Spring 2007 — NRMM gets respect




Operational WRF — Missoula NRMM

500 mb RH from NRMM, FH 15 Satellite view of cumulus for same time




Operational WRF — Missoula NRMM

NRMM FH 15 3hr precip contours superimposed on actual radar




NRMM'’s History

September 2007 — NRMM makes the
headlines!




FXUS65 KMSO 191536
AFDMSO

AREA FORECAST DISCUSSION
NATIONAL WEATHER SERVICE MISSOULA MT
936 AM MDT WED SEP 19 2007

.UPDATE...A ADJUSTED CHANCES FOR PRECIPITATION...WEATHER...CLOUD
COVER AND PRECIPITATION AMOUNTS FOR THIS AFTERNOON.

&&

.DISCUSSION...ALTHOUGH THE 06Z GFS AND NAM MODELS INITIATED POORLY
THIS MORNING...IT APPEARS AS THOUGH AND TO A

LESSER EXTENT THE 12Z NAM ARE IN

. CURRENT RADAR HAS A AREA OF
SHOWERS OVER SOUTHERN IDAHO SLOWLY DRIFTING NORTHWARD. THESE
SHOWERS AREA ASSOCIATED WITH AN AREA OF DEFORMATION (SPREADING AND
LIFTING OF THE UPPER ATMOSPHERE) WHICH IS DEVELOPING THIS MORNING
AND THEN FORECAST TO MOVE NORTH THROUGH THE DAY AS THE UPPER LEVEL
LOW SLIDES DOWN THE PACIFIC COASTLINE. THUS | HAVE RAISED CHANCES
FOR PRECIPITATION ACROSS CENTRAL IDAHO...SOUTHWEST MONTANA AND
WEST CENTRAL MONTANA FOR THIS AFTERNOON. PRECIPITATION AMOUNTS ARE
EXPECTED TO BE ON THE ORDER OF ONE TENTH OF AN INCH WITH LOCALLY
HIGHER AMOUNTS (UP TO 0.25 INCHES) POSSIBLE UNDER
PERSISTENT...HEAVIER RAIN BANDS.




NRMM'’s History

Autumn 2007 — The honeymoon Is over,
NRMM gets scrutinized




Missoula Inversions




27 km - KMSO Skew-T 9 km - KMSO Skew-T
Init Time 07/12 UTC Init Time 07/12 UTC

KMSO Actual Report— Temp -7C / DP -7 C / Wind — Calm / Dense Fog




3 km - KMSO Skew-T 1 km - KMSO Skew-T
Init Time 08/00 UTC Init Time 08/00 UTC

KMSO Actual Report: Temp -5F / DP -6F / Wind Calm / Patchy Fog




Major Problem!

Current Technique in WRF does a Very
Poor Job in Vertical Interpolation in
Mountain Valleys with Inversions

— Super adiabatic lapse rate produced when
strong Inversions present

— 27 km Init is actually the closest to reality (but
there is no MSO valley at this resolution!)




Current Efforts

In collaboration with Arctic Region
Supercomputing Center, WFO MSO and
FAI, with funding from NOAA/COMET,

critically evaluate the performance of these
operational models in “rugged” regions

— Two students spent summer at ARSC
developing graphical products to aid in
evaluation - http://weather.arsc.edu




http://weather.arsc.edu/




http://weather.arsc.edu/




http://weather.arsc.edu/




Boise Verify

Getting started with this

Advantage — all the comparisons and
statistics you’d want, all in one place

Disadvantage — the output from each model
run occupies a huge amount of disc space




Case Study — 10-13 Sep 2007

Typical late summer

— Quiet on the synoptic level

— Dry

Missoula weather characterized by
— Early morning inversions

— Light Hellgate winds (easterlies)

— Warm daytime temps



















Caveats

— Hellgate winds — max 30-minute wind,
directional resolution 22.5 degrees




11 Sep 2007, 10Z — MODIS 3.7um, 1km




NAM vs. NRMM

Comparisons of 2m T
— NAM 40km
— NRMM 4km

Was hoping to see some sign of evening
valley inversions in NRMM































Compare Different Initializations

NAM (45km) vs. GFS (200km)
Again, looking at valley temperatures

Does a different initialization markedly affect
the presence of inversions in NRMM?































Will Higher Resolution Help?

The following are
model runs initialized
with GFS

NRMM 4km domain
vsS. a 1.3km nested
domain






















Hellgate Winds

1.33km Resolution





























































Future and Related Activities

Higher resolution for some features
Data assimilation

Much more analysis of model output
Effect of smoke plumes on model

convective activity




Case Studies — Tanana Winds

Don Morton and Nicole Molders

Gauge effectiveness of WRF In capturing
Tanana Winds at different resolutions




Modeled vs. Actual Elevations
(Feet MSL)

27km  9km 3km

PAFA 612 485 437

PAEI 842 559 556

PABI 1749 1471 1263

TRDA2 4408 4227 3125
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Case Studies — Isabelle Pass
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TRDA2 Obs vs. WRF

——TRDA2 Obs

——WRF 27km
WRF 9km
WRF 3km

——WRF 1km

10-7- 10-8- 10-8- 10-9- 10-9- 10-10-
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Wind Direction (deg True North)

TRDA2 Obs vs. WRF
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Assimilation with Satellite soundings
plus surface/raobs vs. Control

Soundings from satellite and raobs Surface obs from MADIS




Forecast Hour 01




Forecast Hour 24




Forecast Hour 48




Closing Remarks

As of now, NRMM, and in general WRF, do
a horrible job of capturing the valley
Inversions that are so typical of western
Montana

To paraphrase Gene — if we're not capturing
the inversions, we're missing the weather of

western Montana




Closing Remarks

Hellgate Winds

— In rugged terrain, we can’t get away without using high
resolution

— Don’s hypothesis — the typical summer Hellgate winds
are a result of cold-air drainage. Once they exit the
canyon, they “fan out” and dissipate by the time they get
to KMSO

— Gene’s hypothesis — the valley inversions “block” the
Hellgate winds, forcing them above the inversions

— Someday we'll test all of this with a NRMM++ with high
resolution and excellent inversion-handling capabilities!!




