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1. Introduction

Efforts have been underway to deploy WRF in the
Fairbanks and Missoula Weather Forecast Offices as
regional weather model to complement various AWIPS
products. To date, we have built a software systeah
automates the process from the retrieval of GRIBuin
data to the posting of various output products. thVéin
emphasis on portability and “rapid deployment,” ma/e
been able to produce daily output at 4km resoluf@am
the Missoula CWA and 7.5km resolution for the
Fairbanks CWA. Additionally, by request from the
Alaska Volcano Observatory we have deployed a 1km
resolution model around the island-volcano of Mt.
Augustine in Alaska.

This poster describes the domains we use for
operational runs, and presents very preliminarylte of
the comparison of forecasts with observations.

2. Modeling Alaska

Using the Arctic Region Supercomputing Center's
Cray XD1, nelching we are currently producing one 48-
hour forecast each day on a 7.5km grid coveringt abs
Alaska and its surrounding environment (see Figlre
Model runs are initialized with the 45km NAM 216idyr
(awipak). Using sixty CPUs, we perform a 48-hour
simulation in approximately 2.5 hours. Howeveg-mnd
post-processing activities force a total time wéfor more
hours. Two to three hours (sometimes longer) tenof
spent retrieving the initial data from NCAR FTP\&ss,
and approximately one hour is used to produce web
graphics ittp://pileus.arsc.alaska.edu/weatharid GRIB
files for eventual migration to NWS AWIPS.

Figure 1: Surface winds from 7.5km Alaska domain

As it stands now, the turnaround time is much too
long to provide timely products to forecasters. r Fo
example to perform a 12Z forecast we currently watil
about 15Z until we can retrieve the NAM 216 gridad
the long downloading time prevents us from evertiata
the simulation until about 18Z. The simulationppost-
processing activities result in an availability ofur
products at approximately 227! Hence, work is unds
to pre-fetch older initial data and to perform mudtthe
post-processing on other machines in real-timey\was¥
produces its output files. In this way, to prodacé2Z
forecast we will have already downloaded the 06zLin
data by 127 and can start producing output in tiesd-
shortly after 12Z.

Bugs in the WRF modeling system, until recently,
had us performing simulations with an absence afice,
drastically affecting forecasts along Alaska’'s wesid
north coasts. This problem has been resolved amd w
have been producing more realistic forecasts saardy
May 2006.

At this time, one of our primary goals in the Alask
realm is to streamline the process so that we caduge
two forecasts per day in timely fashion. Additittpawe
are preparing to use recent observational data and
assimilate it into our forecasts.
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In support of the Alaska Volcano Observatory (AVO)
we are producing a daily 24-hour forecast on a 160x
5km grid with a 100x90 1km nest around Mt. Augustin
Island (see Figure 2). The products of these &mtscare
used by AVO researchers to drive their plume models

Figure 2: Surface wind fields in vicinity of Mt.
Augstine Island

3. Modeling Western Montana

Work is concurrently being performed with the
Missoula, Montana WFO with identical goals of
producing timely high-resolution forecasts to bgeisted
into AWIPS. The overall domain is an 85x70 36krid g
(see Figure 3) with a 90x90 12km nest, and a finer
150x170 4km mesh over the Missoula CWA (see Figure
4). Simulations are currently driven by the NAM221
40km grids.

Figure 3: 36km resolution grid for Missoula forecas
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Figure 4: 4km inner nest for Missoula simulation

Due to the primary author’s keen interests in oatdo
and aviation activities in the western Montana oagi
additional work has focused on trying to model sy
rugged region at higher resolutions in an attenpt t
capture some of the small-scale features. A dasly fias
been performed, recreating an arctic outbreakdfiped
into the region in mid-February 2006. The regioasw
modeled at both 1km and 5km resolution (see Fig)re
with key variables being extracted at specific toes for
comparison with observations.

Figure 5: Missoula region - 25/5/1km resolution

In particular, we were interested in determiningvho
well our forecasts would match observations andthére
there would be noticeable gains in using the high
resolution. Given that the run with a 1km nesktabout
eight hours on 60 CPUs and a run without the 1kst ne
took about thirty minutes, we need to be sure that
heavy use of computer time is not done in vain!

The case study was a 54-hour simulation starting at
12Z on 15 February 2006. For the purposes ofpibster
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we focus on three observation sites — an AWOS at
Missoula International Airport, a RAWS at Ninemind

a Univ. Montana weather station at the mouth ofidddé
Canyon (see Figure 6).

Figure 6: Observation sites used in case study

Residents of Missoula, Montana are familiar wita th
Hellgate Winds which tend to drain the mountainsh®
east of their cold air, with the flow constrictirgnd
accelerating through the narrow Hellgate Canyorthen
east side of town (Figure 7). These winds fregyent
appear on an otherwise calm, cool morning when svind
aloft are negligible. Additionally, the arctic tueaks
typically come from the east side of the Continenta
Divide, pouring cold air to the west, funnellingrabigh
terrain features such as Hellgate Canyon. It less lour
hope to capture these localized winds with higloltgson
models.

Figure 7: Easterly Hellgate Wind, Missoula, Montana

Additional graphics will be presented in our poster
but the following graphs depict the state of three
atmospheric variables — station pressure, temperaind
wind speed — in the 1km and 5km WRF forecasts
compared with observations at the Missoula site.

Station Pressure

—— 1km —— Observed 5km
=) 930
£ 920
o 9101
5 900 -
a 890 -
o 880
. I N O O
P O
40 Q&Y %
FLLSSLSSLSLSLELSLLSLL
FEEFFEEFFLFFESES
DY PP
Station Temperature
‘ —— 1km —— Observed 5km ‘
5)
é’ 0
S 0~
o
3 -20
S 30
Q. n n [{e] [{e] o © N~ N~ N~
£ 8§ § ¥ ¥ ¥ & & & &
2 O o 9 9 9 9 9 9 9
(o) (o) [{e] O (o) [{e) [{e] O (o)
o o o o o o o o o
o o o o o o o o o
N N N [eV] N N N [eV] N
Wind Speed
—— 1km —— Observed 5km ‘
s
e 40
Q 20
e
cC
IR SRR U SR S
0 Q&
FLLSLSSLSLSLELSLLSLL
S L PSSP
PR

A very preliminary analysis of the above revealst tthe
1km model does a much better job at capturingcstati
pressure, and this should be no surprise. Duehéo t
rugged terrain, a 5km model puts the elevation of
Missoula at approximately 4,500 ft MSL (actual elgon

is 3,200 ft MSL). Hence, we believe high resolntis
necessary if we want to capture local highlights.
Although the observed wind speeds don’t preserbsec
match to the forecasts, it should be noted thaihduhis
outbreak, Missoula exhibited wind gusts up to 36hmp
which is close to that presented by the forecast.
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4, Summary

To date, our group has been expending much effort
towards the realization of robust, real-time region
weather models in areas of interest to us (Alaskd a
Montana). Immediate goals in this realm are to
streamline the process and to begin research in the
incorporation of observations to help drive theefmsts.
The forecasts depicted in this poster are all driby
initial data with approximately 40km resolution, #o
seems obvious that, in order to achieve high-reéisoiu
forecasts we need to ingest a number of valid obhsens
for initial conditions. Although Alaska and wester
Montana are sparsely populated, there does exighhle
number of weather stations and, one of our primary
driving goals now is to determine how we can caltbés
data on a real-time basis and successfully use dur
forecasts.
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