Wyoming Long Range Winter Outlook (October 2014 to May 2015)

DayWeather Inc. – September 16, 2014


Methodology – DayWeather utilizes a mix of computer modeling data combined with what is called “analog forecasting” where past weather patterns are studied and applied to current conditions (ocean temperatures and circulations, solar activity, etc). Recognizing similar weather patterns in the past and identifying close matches to previous seasons is given heavier weighting than the computer generated modeling of predicted atmospheric changes. 
Overview – This upcoming winter season will share some similarities with this past winter as some of the key macro drivers of the weather will be in place this season as they were last season. In addition to what we observed last winter we will have a new “wrinkle” that was not in place last winter that will impact weather patterns across Wyoming this winter season. The combination of what we experienced last year combined with the new “wrinkle” will bring challenging weather conditions at times for WYDOT operations this winter.

Similarities to Last Winter – The biggest driver in last winter’s observed weather patterns was a pool of warmer that normal water that was quite extensive in the Gulf of Alaska. This large pool of warmer than normal water temperatures helped to establish a semi permanent ridge of high pressure over Alaska and off the west coast of Canada. “When Alaska is in a ridge, we are in the fridge.” High pressure in the above mentioned locations will help displace cold air in the higher latitudes and drive it south into the lower latitudes (lower 48 states). This pattern combined with a cooler than normal Arctic Summer in 2013 led to the severe cold outbreaks Wyoming and other portions of the USA observed last winter, including the infamous visits from the “Polar Vortex”. 

As we head into the winter season of 2014/15 we are observing that the warm pool still resides in the Gulf of Alaska, although not as extensive as last year, nonetheless still very impressive as you can see in the graphic below. Also, most of the Pacific Basin has above normal water temperatures. When the Pacific is warmer the Rockies and High Plains tend to be more wet (the opposite is true when the Pacific turns colder). The warmer Pacific since late 2012 has led to increased precipitation across Wyoming over the past two years and that trend may continue into 2015.
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This warm pool should last through the fall, winter and early spring season. In addition to the warm pool in the Gulf of Alaska, the Arctic Summer of 2014 was once again a little cooler than normal and there was no rapid decrease in Arctic ice this summer (as was forecasted by some). Red (observed), Green (average).
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The Gulf of Alaska warm pool, combined with the colder temperatures in the higher latitudes getting an early start (as evidenced by our early September cold wave/snow) indicates that Wyoming will have several opportunities for episodes of severe cold, especially east of the Continental Divide. 


However, there may be a weather pattern developing this winter than may “take the edge off of some of the cold waves”. This is the “wrinkle” we mentioned at the beginning. This “wrinkle” is a developing moderate to weak El Nino weather pattern. An El Nino is a phenomenon where water temperatures are above normal in the subtropical Pacific, just north of the equator. You can see the developing El Nino (a streak of light orange/red from NW of South America stretching west to Indonesia in the graphic below. El Nino can alter jet stream patterns and can major impacts on temperature and precipitation across the lower 48 states. The intensity of the impacts of El Nino is dependent on the strength and longevity of the phenomenon.
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El Nino can help modify winter temperatures some across the lower 48, especially when it is quite strong. Therefore, the modifying influence of El Nino on temperature, may help take a little bit of the bite out of some of the cold waves this winter. However, due to the fact that we are not expecting a strong El Nino, its modifying influence may be minor. 

However, we were not in an El Nino last winter, so there was very little modification of the cold waves last winter as they ventured south out of the Arctic.


Another characteristic of an El Nino is that sometimes an El Nino can increase precipitation in the winter and especially early spring in some areas of the USA. If this is the case this winter (as it will likely be to some extent) this could increase the threat for heavier precipitation events (snow) over some portions of the Rockies and High Plains this winter (especially late in the winter/early spring). 

Therefore, for this upcoming winter, the warm water in the Gulf of Alaska which will supply surges of cold may combine with the impacts of the El Nino (increased precipitation chances) to produce challenging weather conditions at times this winter season across Wyoming and much of the nation. Especially hard hit this winter will be the central and eastern areas of the nation, westward to the Continental Divide.

Analogs – By study previous winters where we have observed similar ocean temperatures (warm Gulf of Alaska) and weak to moderate El Nino situations we have found several winters which show promise as possible analogs to the upcoming winter season in Wyoming. 

Winters of 1976-1977, 1977-1978 and 1978-1979

This winter analog would be considered the “worst case scenario”. Those three winters were quite severe at times in Wyoming from 1976 to 1979. The map highlights temperatures versus the 30 year average for the months of December, January and February. As you can see, most of Wyoming (with the exception of the far west and southwest) experienced a colder than normal winter pattern. The colder than normal pattern also coincided with above normal snowfall.
[image: image4.png]NOAA/NCDC Climate Division Composite Temperature Anomalies (F)
Dec to Feb 1976-77,1977-78,1978-79
Versus 1981-2010 Longterm Average





Winters of 1986-1987, 2006-2007 and 2002-2003, 2009-2010


This analog would be considered the “warmer” of all the analogs for Wyoming as most of Wyoming in this analog had near normal temperatures and precipitation while the worst of the winter was in the central and eastern areas of the nation. In these years, the El Nino pattern had a stronger influence in the winter weather patterns, keeping temperatures in the Rockies and High Plains near normal with some above normal temperatures in the southwest areas of the state.

[image: image5.png]NOAA/NCDC Climate Division Composite Temperature Anomalies (F)
Dec to Feb 1985-87,2006-07,1976-77,2002-03,2008-10
Versus 1981-2010 Longterm Average

NOM/ESRL PSD and G

30 —-20 -=-10 00 10 20 30




Winters of 2012-2013, 2013-2014, 1986-1987, 2006-2007, 1976-1977, 2002-2003, 2009-2010 
This a blend of the first two analogs listed above. These analogs are more heavily skewed to the colder winters (via warm Gulf of Alaska) than the stronger El Nino years. The analog below assumes that colder weather will dominate most of the USA again this winter with the eastern areas of Wyoming experiencing the coldest/snowiest winter conditions. The western and southwestern areas of Wyoming may experience more moderate winter conditions. 
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In our opinion, the analog listed above is the most likely scenario likely to unfold this winter season across Wyoming if the Gulf of Alaska warm pool persists (likely) and El Nino is of weak to moderate strength.
If, on the other hand, the El Nino weather pattern weakens, the first analog listed above (1976 to 1979) the worst case scenario may unfold.

Weather Impacts on Wyoming’s Roads This Winter – 
Based on what has been described above, we are expecting the biggest impacts to Wyoming’s roads and highways to be found in the central and eastern areas of the state, especially from the Fall (October) through late winter (February). Therefore, I90, I25 and the central and eastern areas of I80 will have the most frequent periods of cold, snow and wind. 

The western half of Wyoming will have a more moderate winter pattern (western sections of I80), Big Horn Basin, YNP, GTNP and Wind River Basin areas. These locations may not be as cold or receive as much snow as the eastern areas of the state. 

The following a brief overview of the upcoming fall/winter/spring months:

October – After a warmer second half of September, October is showing signs of being slightly colder than normal with near normal precipitation. We do anticipate a cold/possible snow event the first ten days of the month.
November -  Temperatures will be at or below normal in the eastern areas, warmer in the west. Precipitation will be near to a little below normal. Driest in the far west and southwest.

December -  Temperatures will be at or below normal in the eastern areas, warmer in the west. Precipitation will be near to a little below normal. Driest in the far west and southwest. Increasing snow chances in the east.

January -  Temperatures will be colder than normal in the eastern areas. Colder but not as cold in the west and southwest. Snowfall may be below normal.

February -  Colder statewide with near to above normal snowfall in most areas, especially in the east and south.

March -  March may be a snowy month (especially if El Nino persists) with temperatures near to below normal, especially south, east and northeast.

April/May -  Above normal precipitation (mostly snow) and colder than normal, mainly, central and east.

