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OutlineOutline
�� Overview/History of Overview/History of ARSCwrfARSCwrf

–– Some successes and failuresSome successes and failures

�� ObsObs vsvs FcastFcast ProductsProducts
�� Purpose of this study Purpose of this study –– “play with” a number of “play with” a number of 

comparisons and see if we can gain any insights comparisons and see if we can gain any insights comparisons and see if we can gain any insights comparisons and see if we can gain any insights 
�� Some longSome long--termterm comparisons (over 6 months) comparisons (over 6 months) atat 3 3 

or 4 sites for a preliminary assessmentor 4 sites for a preliminary assessment
�� Pick out some interesting events and look a little Pick out some interesting events and look a little 

closercloser
�� The goal is to simply point out interesting trends The goal is to simply point out interesting trends 

for later focusfor later focus



The LongThe Long--term Vision for term Vision for 
Operational RunsOperational Runs

�� Get WRF running operationally, using default Get WRF running operationally, using default 
namelistnamelist optionsoptions

�� Push products to NOAA NWS and others, opening Push products to NOAA NWS and others, opening 
up the door for commentsup the door for commentsup the door for commentsup the door for comments

�� Create an archive of model output for future Create an archive of model output for future 
studiesstudies

�� Create a history of model vs. observation Create a history of model vs. observation 
comparisons for longcomparisons for long--term studiesterm studies

�� With the archived products, begin to find the With the archived products, begin to find the 
problem areas and implement improvementsproblem areas and implement improvements



22--way Nested Domains for way Nested Domains for 
ARSCwrfARSCwrf

200x200x75 points 421x328x75 points 151x151x75 points



Operational WRF Operational WRF –– AWIPSAWIPS

This is the end product 
of our twice-daily 
operational WRF runs, 
as seen on the NWS as seen on the NWS 
Advanced Weather 
Interactive Prediction 
System
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Operational WRF Operational WRF –– Missoula NRMMMissoula NRMM

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



Case Studies Case Studies –– Isabelle PassIsabelle Pass
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TRDA2 Obs vs. WRF

TRDA2 
Obs
WRF 27km

WRF 9km

WRF 3km

WRF 1km

Note that only the 1km resolution 
WRF simulation begins to match the 
observations.  At coarser resolutions 
Isabelle Pass is not sufficiently 
resolved to channel the WRF winds 
realistically 
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TRDA2 Obs vs. WRF

TRDA2 
Obs

WRF 27km

WRF 9km

WRF 3km

WRF 1km

27km27km 9km9km 3km3km 1km1km ActualActual

PAFAPAFA 612612 485485 437437 404404 433433

PAEIPAEI 842842 559559 556556 555555 528528

PABIPABI 17491749 14711471 12631263 12671267 12761276

TRDA2TRDA2 44084408 42274227 31253125 25262526 24772477

Modelled vs. Actual Elevations



Obs Vs Fcast ProductsObs Vs Fcast Products
�� Need for longNeed for long--term term 

comparison of comparison of ARSCwrfARSCwrf
with ground truthwith ground truth

�� Implementation of Implementation of 
automated comparisonsautomated comparisons
–– Four days after Four days after 

forecast, all available forecast, all available forecast, all available forecast, all available 
obsobs (about 200 in FAI (about 200 in FAI 
CWA) are downloaded CWA) are downloaded 
from MADIS, with from MADIS, with 
individual time series individual time series 
created for surface created for surface 
variables for 72 hoursvariables for 72 hours

–– For each For each obsobs location, location, 
ARSCwrfARSCwrf output files output files 
are processed to are processed to 
derive a time series of derive a time series of 
point forecastspoint forecasts



Obs Vs Fcast Products Obs Vs Fcast Products 
(continued)(continued)

–– ObsObs and forecast time series are gathered into and forecast time series are gathered into 
a single table for each station, and errors are a single table for each station, and errors are 
calculatedcalculated

–– At select forecast hours, all At select forecast hours, all obsobs in the domain in the domain –– At select forecast hours, all At select forecast hours, all obsobs in the domain in the domain 
are compared with the forecastsare compared with the forecasts

–– Graphics software has been constructed to Graphics software has been constructed to 
produce visuals from these tablesproduce visuals from these tables

–– In addition to In addition to ARSCwrfARSCwrf, this is also performed , this is also performed 
on Missoula operational forecastson Missoula operational forecasts



http://weather.arsc.edu/ForecastProducts/AKTrial1/posthttp://weather.arsc.edu/ForecastProducts/AKTrial1/post--analysis/analysis/



A Specific A Specific ARSCwrfARSCwrf ForecastForecast



Station ComparisonStation Comparison



Forecast Hour ComparisonForecast Hour Comparison



Verification ProductsVerification Products



First StepsFirst Steps

�� First, just a bigFirst, just a big--picture overview at four picture overview at four 
distinct sites.distinct sites.

�� All forecast results are from the 6km All forecast results are from the 6km 
resolution nest.resolution nest.resolution nest.resolution nest.

�� In the following observations vs. forecast In the following observations vs. forecast 
graphs from PANC, PAFA, PABR and graphs from PANC, PAFA, PABR and 
PAOM, we’re looking through daily 00Z PAOM, we’re looking through daily 00Z 
forecasts at Forecast Hours 24 (16:00 forecasts at Forecast Hours 24 (16:00 
AKDT) and 36 (04:00 AKDT)AKDT) and 36 (04:00 AKDT)





















From another study From another study -- KMSO (2m KMSO (2m DewpointDewpoint))

6am MDT

6pm MDT











Late July Rain Event in Fairbanks Late July Rain Event in Fairbanks 
NORTHERN ALASKA FORECAST DISCUSSION
NATIONAL WEATHER SERVICE FAIRBANKS AK
433 AM AKDT MON JUL 28 2008
.DISCUSSION...
AN ACTIVE WEATHER PATTERN EXPECTED FOR THE NEXT FEW  DAYS WITH TWO
COUPLE OF SYSTEMS OF INTEREST. THE FIRST IN THE GULF OF
ALASKA/SOUTHERN YUKON...WITH THE SECOND ACROSS THE HIGH ARCTIC AND
CURRENTLY WELL NORTHWEST OF THE STATE.
UPPER LOWS IN THE NORTHERN GULF AND SOUTHERN YUKON WILL CONTINUE TO
ROTATE MOISTURE INTO THE CENTRAL AND EASTERN INTERI OR TODAY INTO
TONIGHT BETWEEN THE LOW COMPLEX AND AN UPPER RIDGE ACROSS THE
MACKENZIE DELTA .  A SECOND UPPER LOW NEAR 76N 140E WILL TRACK EAST
TO NEAR 160W BY TUESDAY AFTERNOON.  THIS LOW IS THE N EXPECTED TO SIT
AND SPIN ACROSS THE HIGH ARCTIC THROUGH THE END OF THE WEEK.
AT THE SURFACE THE MAIN LOW OF INTEREST IS CURRENTL Y ALONG THEAT THE SURFACE THE MAIN LOW OF INTEREST IS CURRENTL Y ALONG THE
SIBERIAN COAST AND IS EXPECTED TO BE IN THE VICINIT Y OF WRANGLE
ISLAND AS A 989 MB LOW BY 18Z TODAY. THE LOW WILL R ACE OFF TO THE
NORTHEAST AND DEEPEN TO AROUND 980 MB SEVERAL HUNDR ED MILES NORTH
OF BARROW BY TUE MORNING.
INTERIOR...POTENTIAL FOR SOME HEAVY RAIN TODAY INTO
TONIGHT...ESPECIALLY FROM ABOUT FAIRBANKS AND POINT S EAST AND INTO
PARTS OF THE ALASKA RANGE .  MOISTURE WILL CONTINUE TO ROTATE INTO
THE INTERIOR...AND THE MODELS ALL HAVE STRONG LIFT AND ENOUGH
MOISTURE TO PRODUCE SOME HEAVY RAINFALL. STREAM LEV ELS ARE ON THE
LOW SIDE...BUT THERE COULD BE ENOUGH RAIN TO CREATE  SOME SIGNIFICANT
RISES. WILL NEED TO MONITOR THE SITUATION CLOSELY T ODAY AND
TONIGHT...ESPECIALLY ALONG THE RICHARDSON HIGHWAY I F AREAS OF HEAVY
RAIN MATERIALIZE. MUCH OF THE CENTRAL AND EASTERN I NTERIOR SHOULD
DRY OUT BRIEFLY ON TUESDAY AHEAD OF THE NEXT SYSTEM .  THIS NEXT
SYSTEM IS A STRONG COLD FRONT WHICH WILL SWEEP ACRO SS THE INTERIOR
TUESDAY NIGHT INTO WEDNESDAY WITH A PERIOD OF RAIN.   SOME OF THIS
RAIN MAY ALSO FALL HEAVILY AT TIMES...BUT IT SHOULD  BE A RELATIVELY
SHORT WINDOW OF 6-10 HOURS OF RAIN AT ANY ONE SPOT .  THE BEST CHANCE…



From NCEP/DOE Reanalysis-2



Elevation (m)
Actual: 660
Model: 496

Elevation (m)
Actual: 137
Model: 201

Elevation (m)

Elevation (m)
Actual: 398
Model: 391

Actual: 138
Model: 133















Forecast vs. Observed Forecast vs. Observed PrecipPrecip in in 
the 6km nest at FH 30the 6km nest at FH 30



NORTHERN ALASKA FORECAST DISCUSSION
NATIONAL WEATHER SERVICE FAIRBANKS AK
500 AM AKDT FRI JUL 4 2008
.DISCUSSION...
[SNIP…]

WEST COAST...THE BEST CHANCE OF SHOWERS WILL BE TODAY AND TONIGHT
ACROSS THE SOUTHWEST ZONES WHICH WILL BE CLOSEST TO THE STORM SYSTEM
IN THE ALEUTIANS.  AS THIS LOW DROPS SOUTHEAST OVER THE WEEKEND THE
WEST COAST WILL BE DRY WITH ABOVE AVERAGE TEMPERATURES.
MIDRANGE...LONG RANGE DIFFICULTIES CONTINUE AS MODELS STILL HAVING
DIFFICULTY HANDLING COLD CLOSED LOW NORTH OF SIBERIA AND THE

Record High Temperature in NomeRecord High Temperature in Nome

EVOLUTION OF UPPER LOW PRESENTLY MOVING INTO THE GULF OF ALASKA.
DECENT AGREEMENT THOUGH ON SUBSTANTIAL RIDGING OVER THE WESTERN
BERING SEA EARLY NEXT WEEK AND DEFAULT RIDGE OVER THE INTERIOR...THO

NORTHERN ALASKA FORECAST DISCUSSION
NATIONAL WEATHER SERVICE FAIRBANKS AK
316 PM AKDT SAT JUL 5 2008
.SYNOPSIS...
A PERSISTENT HIGH ALOFT OVER THE NORTHERN HALF OF ALASKA WILL
WEAKEN SLOWLY THROUGH MONDAY. VERY DRY AIR UNDER THE HIGH IS
INHIBITING CONVECTION AND ALLOWING MAXIMUM HEATING OF THE WARM
AIRMASS CAUSING TEMPS IN THE 75-85 RANGE ACROSS MOST OF
NORTHERN ALASKA INCLUDING A RECORD HIGH AT NOME TODAY.
TEMPERATURES OVER NORTHERN ALASKA WILL REMAIN WARM BUT COOL A FEW
DEGREES SUN AND MON AS THE HIGH WEAKENS.



From NCEP/DOE Reanalysis-2







AM PMAM PM



AM PM



The Big Chill and Thaw of Early ‘09The Big Chill and Thaw of Early ‘09

Cool-down
COLD

Warm-up WARM



FBSA2
(Ester Dome)
Elevation ( m)Elevation ( m)
Actual: 708
Model: 420

Elevation (m)
Actual: 138
Model: 133



Elevation (m)
Actual: 394

(Site Summit)
Elevation (m)
Actual: 1,196
Model: 489

Actual: 394
Model: 48 Elevation (m)

Actual: 40
Model: 4

Elevation (m)
Actual: 40
Model: 4



Cool-down



Cold period



Warm-up



Warm period



Cool-down Cold period

Warm-up Warm period



SideSide--notenote

�� QiaozhenQiaozhen Mu (U. Montana Numerical Mu (U. Montana Numerical 
TerradynamicsTerradynamics Simulation Group) looked Simulation Group) looked 
briefly at the January 2007 inversion event briefly at the January 2007 inversion event 
in Fairbanks to see if different physics or in Fairbanks to see if different physics or in Fairbanks to see if different physics or in Fairbanks to see if different physics or 
LSM options would significantly alter the LSM options would significantly alter the 
forecast lowforecast low--altitude temperature profile.altitude temperature profile.

�� The following slides compare the NOAH The following slides compare the NOAH 
LSM scheme with the newer (WRF V3) LSM scheme with the newer (WRF V3) 
PleimPleim--XuXu LSMLSM
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SouthSouth--central wind eventcentral wind event

From NCEP/DOE Reanalysis-2



(Site Summit)
Elevation (m)
Actual: 1,196
Model: 489

(Bird Point)
Elevation (m)
Actual: 19
Model: 239

(Rabbit Creek)
Elevation (m)
Actual: 451
Model: 273

(Upper Huffman)
Elevation (m)
Actual: 310Actual: 310
Model: 90

Elevation (m)
Actual: 40
Model: 4









(Kenai)
Elevation (m)
Actual: 29
Model: 9

(Homer)
Elevation (m)
Actual: 25
Model: 81

(Black Cape)

(Portage Glacier)
Elevation (m)
Actual: 29
Model: 597

Model: 81
Elevation (m)
Actual: 23
Model: 15







Reminder of Terrain’s Influence on WindsReminder of Terrain’s Influence on Winds
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TRDA2 Obs vs. WRF

TRDA2 
Obs
WRF 27km

WRF 9km

WRF 3km

WRF 1km

Note that only the 1km resolution 
WRF simulation begins to match the 
observations.  At coarser resolutions 
Isabelle Pass is not sufficiently 
resolved to channel the WRF winds 
realistically 
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TRDA2 Obs vs. WRF

TRDA2 
Obs

WRF 27km

WRF 9km

WRF 3km

WRF 1km

27km27km 9km9km 3km3km 1km1km ActualActual

PAFAPAFA 612612 485485 437437 404404 433433

PAEIPAEI 842842 559559 556556 555555 528528

PABIPABI 17491749 14711471 12631263 12671267 12761276

TRDA2TRDA2 44084408 42274227 31253125 25262526 24772477

Modelled vs. Actual Elevations



SummarySummary
�� With lots of With lots of ofof archived model and actual data archived model and actual data 

available, we can begin to explore available, we can begin to explore ARSCwrfARSCwrf
performance over a wide range of conditionsperformance over a wide range of conditions

�� The purpose of this work was to perform an initial The purpose of this work was to perform an initial 
exploration, motivating more focused and rigorous exploration, motivating more focused and rigorous 
studiesstudiesstudiesstudies

�� The ultimate goal is to improve the operational The ultimate goal is to improve the operational 
forecasts over Alaskaforecasts over Alaska

�� Results (no big surprises)Results (no big surprises)
–– RadiativeRadiative processes don’t seem to fare too well in processes don’t seem to fare too well in 

ARSCwrfARSCwrf
–– “Forced” processes like terrain“Forced” processes like terrain--driven wind seem to be driven wind seem to be 

captured well if the terrain is sufficiently resolvedcaptured well if the terrain is sufficiently resolved


