
Challenges Forecasting at 
WFO Fairbanks 

Part 2: Examples  

OCONUS Satellite Proving Ground 
June 20, 2013 

 

Melissa Kreller – NWS Fairbanks 
Eric Stevens – UAF/GINA 

Ice Fog Taken From UAF Fairbanks  
December 20, 2012 



Overview 
• Observational Limitations 

– Maps 
 

• Stratus and Dense Fog  
– March 11, 2013: North Slope Dense Fog Event 
– May 4, 2013: West Coast Dense Fog Event  
– May 9, 2013: North Slope and West Coast Stratus and Dense Fog Event 

 

• Sea Ice and Winter Weather 
– May 17, 2012: Seas Ice breakup in Norton Sound 
– November 17-19, 2012: Marine Stratus on North Slope (Jiang, et al.) 

 

• Hydrologic – River flooding 
– May 27-30, 2013: Fort Yukon River at Galena 
– May 28-29, 2013: Koyukuk River at Hughes and Huslia 

 

• Convective Weather  
– June 4, 2012: Hail producing Thunderstorms east of Fairbanks 

 

• Fire Weather and Air Quality (Brader) – Smoke Plumes 
– June 16-18, 2013: Lime Hill and Moore Creek Wildfire (Anchorage CWA) 
– June 17-19, 2013: Chisana River Wildfire  

 
 



Overview 

 

• Forecast Process 
– Improve Numerical Models  
– Ingest new satellite data in 

GFE 
– Create and use GFE Smart 

Tools to produced better 
forecast product. 

 
 

 

& 



Observational Limitations 

Public zone 205 is 
comparable to a 
medium sized 

CWA in the Lower 
48 with only 5 
RAWS sites. 

Presenter
Presentation Notes
Slide 3 is where we would discuss the data-sparsity issue.  On the left-hand side is a POES IR shot from a cold clear winter day several years ago (I forget the exact date), and on the right is a topo map.  The actionable intelligence from this slide include:��1) Note the fine-scale stratification of temperature in the vertical--the surface-based temperature inversions are very active in this scenario. In these cases, an ob at one location may have a very different temperature from a ob just a few horizontal miles away, assuming that the two ob sites are at different elevations.  The knife-sharp valley around Arctic Village is a good example of the inversion effect in this picture.��2) The "Tanana Valley Jet" (TVJ) is active in this scenario, so the stratification of temperatures has been disturbed in zone 223, as evidenced by the smeared-out look of the IR temps in the image on the left. The TVJ is a great example of a terrain-driven microclimate effect in the WFO Fairbanks CWA that forecasters need to account for.��3) Satellite imagery helps forecasters mitigate the problem of data sparsity, because satellite imagery is more spatially-comprehensive that surface-based ob networks. The IR image on this slide can be used in conjunction with the surface obs to help the forecaster develop a more complete mental picture of what's going on



Stratus and Dense Fog 

• March 11, 2013:  North Slope 
– Highlight the MODIS IFR probability product and 

the SNPP VIIRS Fog Product 
• May 4, 2013: West Coast and North Slope 

– Dense fog recorded in Public Zone 207 particularly 
at Shismaref (PASH) and Point Hope (PAPO). 

– Highlight images of the MODIS IFR/LIFR 
Probability, GOES-W IFR/LIF probability, and 
HRPT IR images. 

• May 9, 2013: West Coast and North Slope 
– VIIRS DNB provides sensitivity to reflected 

moonlight over winter allowing for detection of low 
cloud features at night.  
 



Stratus and Dense Fog 

SNPP VIIRS IR Brightness 
Temperature Difference 

MODIS IFR Probability 
Product  

Barrow 

Barrow 
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Slide 3 is where we would discuss the data-sparsity issue.  On the left-hand side is a POES IR shot from a cold clear winter day several years ago (I forget the exact date), and on the right is a topo map.  The actionable intelligence from this slide include:��1) Note the fine-scale stratification of temperature in the vertical--the surface-based temperature inversions are very active in this scenario. In these cases, an ob at one location may have a very different temperature from a ob just a few horizontal miles away, assuming that the two ob sites are at different elevations.  The knife-sharp valley around Arctic Village is a good example of the inversion effect in this picture.��2) The "Tanana Valley Jet" (TVJ) is active in this scenario, so the stratification of temperatures has been disturbed in zone 223, as evidenced by the smeared-out look of the IR temps in the image on the left. The TVJ is a great example of a terrain-driven microclimate effect in the WFO Fairbanks CWA that forecasters need to account for.��3) Satellite imagery helps forecasters mitigate the problem of data sparsity, because satellite imagery is more spatially-comprehensive that surface-based ob networks. The IR image on this slide can be used in conjunction with the surface obs to help the forecaster develop a more complete mental picture of what's going on



HRPT IR 
Satellite  

May 4, 2013 
at 1210Z 

Point Hope 
 

Shismaref 
 

Kotzebue 

Barrow 

Nuiqsut Deadhorse 



MODIS IFR Prob 

1145Z on May 4, 2013: Shismaref (Point A) and Point Hope (Point B) 

MODIS LIFR Prob GOES-W LIFR Prob - Original 

GOES-W IFR Prob - Original 

GOES-W LIFR Prob - Modified 

GOES-W IFR Prob - Modified 
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SNPP VIIRS DNB 

GOES-W LIFR Prob - Original 

GOES-W IFR Prob - Original 

GOES-W LIFR Prob - Modified 

GOES-W IFR Prob - Modified 

0030Z on May 9, 2013 



GOES-W IFR Prob - Modified 

1430Z on May 9, 2013 

GOES-W IFR Prob - Original 

SNPP VIIRS DNB 

GOES-W LIFR Prob - Original GOES-W LIFR Prob - Modified 



GOES-W IFR Prob - Modified 

1615Z on May 9, 2013 

GOES-W IFR Prob - Original 

GOES-W LIFR Prob - Modified GOES-W LIFR Prob - Original 

SNPP VIIRS DNB 



Sea Ice 

Here's a great satellite 
view of the sea ice in 
Norton Sound and the 
Northern Bering Sea! The 
ice is breaking up within 
Norton Sound and ice is 
traveling through the 
Bering Strait. 

SNPP VIIRS Day-Night Band at 2211Z on June 17, 2013  



Convective Weather 
• North Pole and Chena Hot 

Springs Road received 
0.50 size hail 
 

• VIIRS IR brightness 
temperature of -64C 

SNPP VIIRS 0.64um VIS  at 2341z on June 4, 2012 

SNPP VIIRS 11.45um IR at 2341z on June 4, 2012 



Coldest thunderstorm cloud 
top IR brightness temperature 
was -37C (green) 

NOAA-15 AVHRR 0.6um VIS and 10.8um IR  



Fire Weather 

Koybuk Sand Dunes 

Nogahabara Sand Dunes 

Fire Scares 

Moore Creek and Takotna Fires  

Lime Hill Fire 

Chisana 
River, Edge 
Creek and 

Bruin Crekk 
Fires 

Presenter
Presentation Notes
McIDAS images of GOES-15 0.63 µm visible channel data (above; click image to play animation)revealed an uncharacteristically cloud-free view of most of the interior of Alaska on 17 June 2013. A large blocking ridge of high pressure had been building across the region, which helped to set the stage for record high temperatures at a number of locations — on 16 June many sites reported daily maximum temperatures in the middle to upper 80s F, with a few sites hitting the 90º F mark (regional temperatures and precipitation). In south-central Alaska, several locations set all-time record highs on 17 June.On the previous day, a comparison of AWIPS images of Suomi NPP VIIRS 0.64 µm visible channel and 3.74 µm shortwave IR data (below) showed that the Alaska fire season was well underway, with a number of fire “hot spots” (black to yellow to red color enhancement) appearing on the shortwave IR image; some of these larger fires were producing smoke plumes that could be seen on the visible image. Again, note the unusually warm tempertures at many of the reporting sites. Smoke plumes from a couple of the larger fires could also be seen in southwestern and southeastern Alaska on the animation of GOES-15 visible images above.



Fire Weather 

 Lime Hills Wildfire  
June 18, 2013: Image courtesy  Ivan Rinck 

via Alaska News Source, Lightning and 
growing to more than 12K acres and 

located 12 miles north of Lime Village 

SNPP VIIRS 3.74um BT and 0.64um VIS at 
2211Z on  June 17th 

SNPP VIIRS 3.74um BT and 0.64um VIS at 
2354Z on  June 17th 

Lime Hills 

Moore Creek 

Presenter
Presentation Notes
ANCHORAGE, Alaska—A wildfire is blazing about 12 miles north of Lime Village.The Division of Forestry says the fire in Lime Hills was caused by lightning and is growing due to the dry weather conditions. According to the division, the wildfire has burned more than 12-thousand acres. The blaze has increased more than seven-thousand acres in the past two days. Fire crews are currently working on structure protection in the Lime Village area.



Fire Weather 



 Chisana River Wildfire and newly 
Edge Creek and Bruin Creek Wildfires 

June 17, 2013: Chisana River is 25K 
acres and grew 17K in size between 

June 17th and June 18th.  

SNPP VIIRS 3.74um BT and 0.64um VIS at 
2013Z on  June 18th 

SNPP VIIRS 3.74um BT and 0.64um VIS at 2211Z 
on  June 17th 



River Flooding 

Yukon River at Ft Yukon on May 20, 2013 

SNPP VIIRS 0.64um VIS at 2255Z on May 19th 

SNPP VIIRS 0.64um VIS at 2056Z on May 20th 

Beaver 

Ft Yukon 

Circle 

Birch 
Creek 

Ft Yukon 

Circle 

Birch 
Creek 

Presenter
Presentation Notes
A large ice jam located 12 miles upriver from Fort Yukon is continuing to block much of the Yukon River. The Yukon River is flowing overbank and flooding a large area upstream of the ice jam. Aerial reconnaissance and satellite imagery indicate that water has spread out several miles beyond the riverbank and many miles upriver. This ice jam formed on Sunday afternoon May 19th and has been in place for nearly two days.��Flooding is already occurring in low lying areas of Fort Yukon. The water in Fort Yukon is expected to rise rapidly when the ice jam upriver releases. This will result in more significant flooding of the community. River ice is still in place downriver from Fort Yukon and it is possible that a 2nd ice jam may form after the one upriver breaks loose. Major flooding is possible in Fort Yukon sometime today or tonight.��Residents of Fort Yukon have evacuated low lying areas of the village and are preparing for a rapid rise in water levels. A Flood Watch has also been issued for Yukon River communities downriver from Fort Yukon. The River Watch team will continue to fly over the area and monitor river and ice conditions.



River Flooding 
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A large ice jam located 12 miles upriver from Fort Yukon is continuing to block much of the Yukon River. The Yukon River is flowing overbank and flooding a large area upstream of the ice jam. Aerial reconnaissance and satellite imagery indicate that water has spread out several miles beyond the riverbank and many miles upriver. This ice jam formed on Sunday afternoon May 19th and has been in place for nearly two days.��Flooding is already occurring in low lying areas of Fort Yukon. The water in Fort Yukon is expected to rise rapidly when the ice jam upriver releases. This will result in more significant flooding of the community. River ice is still in place downriver from Fort Yukon and it is possible that a 2nd ice jam may form after the one upriver breaks loose. Major flooding is possible in Fort Yukon sometime today or tonight.��Residents of Fort Yukon have evacuated low lying areas of the village and are preparing for a rapid rise in water levels. A Flood Watch has also been issued for Yukon River communities downriver from Fort Yukon. The River Watch team will continue to fly over the area and monitor river and ice conditions.



River Flooding 

May 27, 2013 at 2026Z May 27, 2013 at 2205Z 

Hughes 

Ruby 

Huslia 

Nulato 
Koyukuk 

Galena 

Kaltag 

Hughes 

Ruby 

Huslia 

Nulato 
Koyukuk 

Galena 

Kaltag 

SNPP VIIRS 1.61um Reflectance 

Presenter
Presentation Notes
SNPP VIIRS 1.6 imagery show lake behind ice jam on Koyukuk River �River watch team talked with a Huslia resident who said they do not ever get break up flooding in Huslia. SNPP VIIRS also shows 40 mi long, 10 mi wide lake at Galena, and another lake at Kobuk.



River Flooding 

May 27, 2013 at 2347Z May 28, 2013 at 1512Z 

Hughes 

Ruby 

Huslia 

Nulato 
Koyukuk 

Galena 

Kaltag 

Hughes 
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Nulato 
Koyukuk 

Galena 

Kaltag 

SNPP VIIRS 1.61um Reflectance 
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Presentation Notes
SNPP VIIRS 1.6 imagery show lake behind ice jam on Koyukuk River �River watch team talked with a Huslia resident who said they do not ever get break up flooding in Huslia. SNPP VIIRS also shows 40 mi long, 10 mi wide lake at Galena, and another lake at Kobuk.



River Flooding 

May 28, 2013 at 2007Z May 28, 2013 at 2146Z 

Hughes 

Ruby 

Huslia 

Nulato 
Koyukuk 

Galena 

Kaltag 

Hughes 

Ruby 

Huslia 

Nulato 
Koyukuk 

Galena 

Kaltag 

SNPP VIIRS 1.61um Reflectance 
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Presentation Notes
SNPP VIIRS 1.6 imagery show lake behind ice jam on Koyukuk River �River watch team talked with a Huslia resident who said they do not ever get break up flooding in Huslia. SNPP VIIRS also shows 40 mi long, 10 mi wide lake at Galena, and another lake at Kobuk.



River Flooding 

May 28, 2013 at 2327Z May 29, 2013 at 2308Z 
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Ruby 
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Nulato 
Koyukuk 

Galena 
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SNPP VIIRS 1.61um Reflectance 
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SNPP VIIRS 1.6 imagery show lake behind ice jam on Koyukuk River �River watch team talked with a Huslia resident who said they do not ever get break up flooding in Huslia. SNPP VIIRS also shows 40 mi long, 10 mi wide lake at Galena, and another lake at Kobuk.



Forecast: Numerical Guidance 
• Limited numerical weather 

guidance and can be poor:  
– Temperatures – Models 

handle the best among 
other elements, but 
models and guidance 
struggle in winter and 
year-round with 
minimum temperature. 

– Dew Point Temperatures 
and Relative Humidity – 
all guidance is poor. 

– Wind – guidance tends to 
be poor. Statistics show 
consensus model beats 
individual guidance. 

– QPF – NAM12 is overdone 
and GFS40 is underdone 
for winter time 
precipitation. However, 
the models tend to do 
better in winter season 
due to the synoptic scale 
events 

 
 

 



Forecast Process: GFE Tools 

• GFE Smart Tools 
and Ingest 
Satellite Data 
– Sky Grid Element 

– use latest 
satellite data for 
short/near term 
forecasting and 
interpolate to 
synthetic satellite 
imagery  
 KEY is good 

modeling of RH 
field! 

– Wx Grid Element 
– better methods 
using satellite 
data to generate 
Fog and Stratus 
weather grid.  

 



Forecaster Comments/Questions 

• Looping images from polar orbiting satellites are great, 
but need to be able to distinguish the real satellite image 
from the blended ‘reality’ images. 
 

• Water Vapor Imagery previously taught was not useful for 
60N due to paralax or other issues. Still the case? 
 

• SNPP VIIRS VIS/IR channels are very useful!  
– How accurate are the temperatures in IR Channel? 

 

• HRPT images over the pole are very useful for tracking 
storms and stratus/fog in that data void region.  
– Does the IR images have issues with temperatures? 

 

• GOES products: This seems to be the most useful tool 
due to the animations, but have limitations due to the 
latitude.  
– Many of these the paralax issues have may have been 

overcome with computer software….what are limitations to 
keep in mind? 
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