WRF versus MM 5: The Battle
for the Pacific Northwest
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MM5 versus WRF



The Domains

36 and 12 km grid spacing




The Match

MMS5 and WRF (ARW core) have been run in
parallel since February 4, 2005

48-h forecast, twice a day

Both are initialized and recelve boundary conditions
from NCEP s GFS model.

WREF terrain adjusted to be virtually identical to
MM5

These runs have some differences:

— MM5 36-km domain was nudged to GFS run, no nudging
for WRF (not available!!!)

— MM5 used Reisner || microphysics, WRF used WSM 3-
classsimpleice. -

— MM5 uses MRF PBL, WRF uses Y onsel
— MM5 used CCM2 radiation, WRF-simple Dudhi
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UW WEF-GFS 12km Deomain AMS—GES 12km Domain
Fegt: 12 h Valid: 00 UTC Wed 01 Junn 12 h
Pressure (hPa) AND Winds (full barb = 10kts) at 10004t

Yalid: 00 UTC Wed 01
sure (hFa) AND Winds (full barb = 10kts) at 1000ft
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COMNTOURS:

Model Info: VE2..3.1 KF

UMNITE=hFa LOT= &YE2.00

HIGH= <80.00

LY. ERETM 2W: Dudhia DIFF: none

I

YEU FEL MWSM 3elass Ther—Diff 12 k

CONTOUES: UNITE=hFa LOT= 876.00
Model info: V3.6.3 Kain—Frach MEF PBL

HIGH= £82.00
Reigner 2 12 k



UW MMS5—GFS 12km Domain Init: 12 UTC Fri 2% May 05
Fegt: 42 h Valid: 06 UTC Sun 29 May 05 (23 PDT Sat 28 May 05)
Temperature at 925 mb {°C)
Sea Level Pressure (hPa)
Wind at 10m {(full barb = 10kts)
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W WRF-WRF 1Zkm Domain Init: 12 UTC Tue 31 May 05
Fegt: 21 h Valid: 09 UTC Wed 01 Jun 05 (02 PDT Wed 01 Jun 05)
Total Precip in past 3 hrs (.0lin)}

T @_O

i fmﬁ/f%

B} 1 & 4 & 16 34 64 128 256 512 1024 2048 mm

Model Info: V2.0.3.1 KF YEU FPEL WEM 3clame Ther—Diff 12 km, 37 levels, G0 zec
L¥: ERTM 3W: Dudhia DIFF: none



U MMS—GFE 1Z2km Domain Init: 12 UTC Sat 18 Jun 05

Fest: 24 h Valid: 12 UTC Sun 19 Jun 05 (05 PDT Sun 192 Jun 05)
Total Precip in past 3 hra {.0lin}

130

1/100 inch
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5 1 2 4 B 16 32 64 128 266 512 1024 2048

Model info: V3.6.3 Kain—Frasch MEF PBL Eeisner 2 12 km, 3% levels, 38 sec
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12 UTC 19 June

15 UTC 19 June




Round One
Subjective
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le Surface and near surface wind

and temperaturefields aresimilar




Round Two
Objective Verifications

 Both WRF and MM5 were verified against
large array of surface observations over the
Pacific Northwest.

 Model output was linearly interpolated to
observation sites within the 12-km domain
encompassi ng the Pacific Northwest.

e Will show statistics from 12 UTC March 29
to 12 UTC June 6, 2005




2- m Temperature
Mean Absolute Error

6 12 18 24

Forecast Hour
12-km domain, 12 UTC initialization, roughly 60,000 observations in each



10-m Wind Speed
Mean Absolute Error
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Degrees

Wind Direction
Mean Absolute Error
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mb

Surface Pressure
Mean Absolute Error
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6-h Precipitation
Mean Absolute Error
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| nitial Results

 No knockout ... MM5 and WRF have
similar overall performance, with MM 5
possessing a small superiority--
particularly for precipitation and wind
Speed.

 However, thiswas not a completely even
match, with MM5 using superior
radiation scheme, better microphysics
scheme, and nudging on outer domain.




And another challenger in the
WIngs needs to be tested. ..

e T e e

NCEP'sNMM WRF CORE |



Future M atches ’
¥
‘5 5versus WRF with =

nz%‘ging and moresimilar‘h
physics. -

» NM Mhwith s

YCQ\' M



not, does a seco

versity for use|









