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For this upcoming winter, I am expecting a warmer-than-average season for Pennsylvania 

with a wetter western half of the state and a drier eastern half. Analogs of back-to-back La Niña 

winters do not lean either warmer or cooler than average, but they do lean slightly drier than 

average across eastern PA. Figure 1 below shows the temperature and precipitation anomalies 

across the U.S. for winter seasons (Dec, Jan, Feb) that had back-to-back La Niñas. Figure 2 

shows the current sea surface temperature anomalies with annotations denoting the presence of 

La Niña and the influence of the Gulf of Alaska cold pool on the eastern U.S. temperatures. 

 

 

Figure 1. NOAA/NCEI Climate Division temperature (left) and precipitation (right) anomalies for DJF 
winters that had back-to-back La Niña episodes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         

Figure 2. Sea Surface Temperature Anomalies courtesy of Tropical Tidbits. Annotations by 

Christopher Turnbull. 



       

 

 

 

 

 

 

 

 

 

 

 

 

 

       

 

 

 

 

 

 

        

   Figure 3. November 2021 SST anomaly (above) vs Top 5 November Analogs  

  (below). Courtesy of Dr. Levi Cowan’s Tropical Tidbits. 

 

Figure 3 above shows the sea surface temperature anomalies from October 28th through 

November 27th along with the weighted mean of the Top 5 November Analogs. Those following 

DJF winters seasons (1973, 1975, 2007, 2010, and 2011) are used in the temperature and 

precipitation analog composites below. 

 
Figure 4 below shows slightly warmer than normal temperatures across most of the 

Commonwealth, with the exclusion of the northwesternmost counties. Those counties remain 

closer towards average with slightly above-average precipitation. These temperature and 

precipitation composites are based on the Top 5 November Analog years from above (1973, 

1975, 2007, 2010, and 2011). 

 

  
 Figure 4. Temperature (left) and precipitation (right) anomalies for winter seasons that had  

similar SST anomalies. 



With a weaker La Nina, however, I do expect it to be a little cooler than last winter, 

especially given the position of the coolest sea surface temperatures in the equatorial eastern 

Pacific Ocean (east-based La Niña rather than central-based) along with the fact that the La Niña 

is expected to weaken throughout the winter months. 

 

 
       Figure 5. Tropical Tidbits SST Anomaly Map. Coldest SST anomalies 
          in the equatorial Pacific Ocean are in the easternmost portion. 

  
 

 
 

 

 

 

 

 

 

 

 

 

 

 
Figure 6. Climate Prediction Center Equatorial T Penatd Anomaly. 

Negative SST Anomalies shifted eastward since October. 

 

Based on the current phase of the Pacific Decadal Oscillation along with persistent 

negative pressure anomalies over Alaska, I do not expect there to be long duration cold 

throughout the state. I see periods of cold and warm throughout the winter, but I don’t see the 

cold sticking around for long stretches of time. Any cold airmasses will get replaced by milder 

air, as higher-pressure anomalies are favored over the southeastern / eastern states. Storm tracks 

also appear to be more inland based, with storms cutting across the northeast rather than develop 

offshore as coastal storms. This would bring more rain and mixed wintry precipitation to the 

Commonwealth. Besides these “cutter” storms, as they are often referred to, I also expect to see 

clipper systems (low-pressure systems that come down from Canada and often bring light snow) 

and a few coastal storms. These coastal storms will be more likely to develop farther north 



towards the NJ/LI coastline rather than originating from the Gulf of Mexico / southeast coastline. 

Coastal storms that develop farther north often bring more mixed precipitation to the northeast 

than winter storms that develop off the southeast coast and track up the eastern seaboard. 

 

Below is a map depicting typical wintertime storm tracks across Canada and the United 

States. This winter, I believe we will see mostly the blue, green, and orange tracks as higher 

pressure in the east steers storms inland across the southeast into the northeast as well as develop 

storms that form off the Delmarva Peninsula up to the Long Island coastline. 

 

 
Figure 7. Typical wintertime low-pressure storm tracks across North America. 

Annotations made by Christopher Turnbull. 

 
In terms of December, it is likely to be mild and quiet across Pennsylvania with above-

average temperatures and below-average snowfall. There is a lot of cold air spilling out of the 

Arctic, but given the current sea surface temperature anomalies and forecast blocking (or lack 

thereof) over Alaska and Greenland, the colder air would more likely be favored over western / 

northwestern parts of the U.S. with milder conditions across the eastern U.S.  One factor I see 

that could lead to much colder air in Pennsylvania following Christmastime would be a 

disruption of the stratospheric polar vortex. The Polar Vortex is a belt of westerly winds in the 

polar stratosphere over the North Pole. When it is strong, it keeps the coldest air locked up 

towards the Arctic. When it gets disrupted, the arctic air can trickle down to the surface and lead 

to severe cold snaps to parts of North America, Europe, and/or Asia. If the Polar Vortex gets 

disrupted near North America by late December, that will greatly increase the likelihood of 



below-average temperatures across the northern tiers of the U.S., and possibly into portions of 

the northeast as we get into January. 

 

For Erie 

I am expecting a slightly cooler-than-average winter season with near seasonable snowfall. A 
lack of favorable blocking in December will lead to a warmer-than-average December with 
below-average snowfall and near-normal precipitation. I expect more than half of the days in 
December to be warmer than average with below-average snowfall. By January, however, I 
expect the pattern to become a bit more favorable for colder and snowier conditions, but these 
conditions may not be long-lasting. February has the best chance for the coldest and snowiest 
conditions in Erie with more than half the days running below-average in terms of temperature. 
Precipitation is also likely to be above average throughout the month. 

For State College 

I am expecting a near-average to slightly-above-average temperatures for the winter season. 
December is likely to be warmer and drier for State College with more than half of the month 
experiencing warmer-than-average temperatures. The predominant storm track will be “inland 
cutters” which would bring more rain and mixed wintry precipitation to State College rather 
than coastal storms, which would bring predominantly snow. Temperatures in early January 
may be below average with a possible pattern change that would also increase the chances for 
snow. Overall, temperatures in January are expected to be near average to slightly above 
average with near-normal snowfall. Colder and snowier conditions for February are possible if 
favorable blocking patterns set up over Alaska and Greenland. 

For Philadelphia 

I am expecting a warmer-than-average winter with below-average precipitation. The 
unfavorable pattern in December will lead to warmer-than-average temperatures and below-
average rainfall and snowfall. By the end of the December and into January, the pattern might 
start to become colder and wetter. That trend may continue into January, but warmer-than-
average conditions are still expected. High uncertainty with the February temperature and 
precipitation anomalies due to uncertainties in the long-range blocking and teleconnections. 
Some long-range guidance suggests a colder-than-average February with above-average 
precipitation. Storms tracking through the Great Lakes and Northeast in December and parts of 
January will lead to more rainfall events in Philadelphia with well-below-average snowfall. 
Better storm tracks more conductive for snowfall will begin to take shape in January and into 
February, with the best chance for colder and snowier conditions in February. 


