
Will WRF at High Resolution Will WRF at High Resolution 
Capture Fairbanks' January Capture Fairbanks' January 

2008 Major2008 Major
Snowfall Event?Snowfall Event?

Don MortonDon Morton11, Eric Stevens, Eric Stevens22 and Gene and Gene Don MortonDon Morton11, Eric Stevens, Eric Stevens22 and Gene and Gene 
PetrescuPetrescu33

11ARSC and ARSC and UnivUniv Montana, Montana, 22NOAA NWS Fairbanks, NOAA NWS Fairbanks, 33NOAA NOAA 
NWS MissoulaNWS Missoula



Major Snow Event Major Snow Event –– 1616--17 17 
January 2008January 2008

�� Fairbanks area receives 6Fairbanks area receives 6--8 inches (over 10 8 inches (over 10 
inches in the hills)inches in the hills)

�� Local accumulationsLocal accumulations
–– Ester Dome Ester Dome –– 10.4”10.4”–– Ester Dome Ester Dome –– 10.4”10.4”
–– East Ft. Wainwright East Ft. Wainwright –– 8.3”8.3”
–– PAFA PAFA –– 7.4”7.4”
–– North Pole North Pole –– 5.8”5.8”
–– Eielson Housing Units Eielson Housing Units –– 5.0”5.0”
–– Eielson Eielson –– 1.8”1.8”



Area Cumulative PrecipitationArea Cumulative Precipitation
16Jan 12Z 16Jan 12Z –– 18Jan 00Z18Jan 00Z
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From the Fairbanks Daily NewsFrom the Fairbanks Daily News--
Miner (18 Jan 2008)Miner (18 Jan 2008)

The snow fell over such a small area The snow fell over such a small area —— within within 
about a 50about a 50--mile radius of Fairbanks mile radius of Fairbanks —— that it was that it was 
practically impossible to predict.  “Smaller scale practically impossible to predict.  “Smaller scale practically impossible to predict.  “Smaller scale practically impossible to predict.  “Smaller scale 
things like this the models aren’t able to pick up,” things like this the models aren’t able to pick up,” 
he said. “The resolution is just not there.”he said. “The resolution is just not there.”



NAM ForecastNAM Forecast

�� AWIPAK, 45kmAWIPAK, 45km











AKAK--GFS (40km) GFS (40km) –– Accumulated Accumulated 
3636--hour Total hour Total PrecipPrecip

PAFA – 0.09 inches

Max – 0.20 inchesMax – 0.20 inches



AKAK--NAM12 NAM12 –– Accumulated 36Accumulated 36--
hour Total hour Total PrecipPrecip

PAFA – 0.08 inchesPAFA – 0.08 inches

Max – 0.31 inches



Synoptic SituationSynoptic Situation

�� Upper level SW flowUpper level SW flow
�� Stalled cold front over the Fairbanks area Stalled cold front over the Fairbanks area 

with a neutrally unstable layer above cold air with a neutrally unstable layer above cold air 
massmassmassmass



















22--way Nested Domains for way Nested Domains for 
SimulationSimulation

Microphysics – WSM 3-class, LW – RRTM, SW – Dudhia, Boundary Layer –
YSU, Cumulus – Kain-Fritsch (new Eta) in nests 1 & 2



Preview Preview –– WRF total WRF total 
accumulated accumulated precipprecip over the 2km over the 2km 

nestnest











Comparison of Radar Comparison of Radar 
(Composite) with WRF Hourly (Composite) with WRF Hourly 

PrecipPrecip















Comparison of Surface Comparison of Surface ObsObs with with 
WRF ForecastWRF Forecast
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MFBSA2 (Ester Dome) Elevations
Actual – 2,322’
Nest 1 – 980’
Nest 2 – 1378’
Nest 3 – 1,778’



Comparison of WRF SkewComparison of WRF Skew--T with T with 
Fairbanks Fairbanks raobsraobs











What might have caused this What might have caused this 
localized eventlocalized event

�� 850mb850mb
�� Isentropic analysis Isentropic analysis –– 280K280K



























Was this just a fluke?Was this just a fluke?

�� Clearly, we need further investigationClearly, we need further investigation
–– We should try this with 1We should try this with 1--way nests to see if way nests to see if 

resolution was a major factor (will the localized resolution was a major factor (will the localized 
precipprecip show up as well in the coarser nests if show up as well in the coarser nests if precipprecip show up as well in the coarser nests if show up as well in the coarser nests if 
the finer nests are feeding data back up?)the finer nests are feeding data back up?)

�� Experience at WFO Missoula suggests that Experience at WFO Missoula suggests that 
this may not be a flukethis may not be a fluke



Operational WRF Operational WRF –– Missoula NRMMMissoula NRMM

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



Operational WRF Operational WRF –– Missoula NRMMMissoula NRMM

NRMM FH 15 3hr precip contours superimposed on actual radar



NRMM NRMM –– 20082008--0505--08_21Z, FH 1508_21Z, FH 15

Contours - QPF



SummarySummary

�� We embarked on this case study assuming poor We embarked on this case study assuming poor 
model results, and we’d try assimilation, etc. to model results, and we’d try assimilation, etc. to 
see if we could improve thingssee if we could improve things

�� We were surprised with the good We were surprised with the good precipprecip matches matches �� We were surprised with the good We were surprised with the good precipprecip matches matches 
in places and, coupled with Missoula convective in places and, coupled with Missoula convective 
precipprecip successes, now need to understand why successes, now need to understand why 
WRF does so well in these cases, yet so poorly in WRF does so well in these cases, yet so poorly in 
others.others.

�� An immediate need is to try this without having the An immediate need is to try this without having the 
2km nest feedback to parent nests2km nest feedback to parent nests


