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Ray Russell’s 2021-2022 Fearless Forecast
Summary of the Fearless Forecast for Winter 2021-2022
You may want to read the rationale that follows, but we’ll give you the “answer” first.
• Snow totals are forecast to be 20% less than long-term average, but above the 10-year average.
• Temperatures are expected to be near average. (Note, NOAA published new averages in 2021
that are slightly warmer than previous climate reports. So, our forecast here is only slightly
colder than last year.)
• We expect a quick start to winter, a chilly finish, and overall milder than average weather in the
middle.
Below are forecast totals for many locations in the Southern Appalachians. (Note: The forecast snowfall
total includes snow/ice falling between October 2021 and May 2022.)
Table 1: Specific 2021-22 Snowfall Forecasts for Selected Locations
Location
Asheville, NC
Banner Elk, NC
Beech Mountain, NC
Boone, NC
Galax, VA
Hendersonville, NC
Hickory, NC
Independence, VA
Jefferson and West Jefferson
Lenoir, NC
Morganton, NC
Mt. Airy, NC
Old Fort, NC
Sparta, NC
Spruce Pine, NC
Sugar Mountain, NC
Waynesville, NC
Wilkesboro and N. Wilkesboro
Wytheville, VA

Expected Total Snow/Ice for
Winter 2021-2022
11"
35"
70"
30"
17"
8"
4"
17"
20"
5"
5"
8"
5"
18"
18"
70"
14"
6"
20"

The storyline is the weakest of La Niña winters. A weak La Niña winter usually produces slightly less than
average snow but near-average temperatures. Precipitation is usually near or slightly less than average.
Heaviest precipitation in La Niña winters is in the Ohio Valley with less precipitation toward the
Southeastern Coast.
This long-range forecast comes with typical sanity checks. Don’t put too much stock in any long-term
forecast including this one. I’m confident that if we had 100 winters with the current setup, this forecast
would be great for the average of those 100 winters. But pure chance and unpredictable effects from
the Atlantic always have their say in a specific season.
Enjoy your time on the slopes. .RaysWeather.Com will be here for the best short-term forecasts in the
Southern Appalachians.

Background and Assessment of Last Year’s Forecast
RaysWeather.Com has produced a long-range winter forecast for 19 years. Last year, we forecast less
than average snow, slightly above average temperatures with some cold periods mixed in. That forecast
was as good as can be expected from a long-range forecast. Most areas reported about 10% less snow
than we forecast. Temperatures last winter were between average and 1 degree above average. The
biggest “miss” was at higher elevations along the western escarpment where NW flow snow were few.
We have not seen a good NW flow snow in a few years.

Table 2: Last Year’s RWC Fearless Winter Snowfall Forecast
Location

Forecast Actual
12"
10.6
39"
36.8”
78"
55.1”
29"
25.8”
18"
18.3”
9"
7.1”
5"
1”
18"
16.2”
19"
15.2”
6"
5.6”
6"
5.0”
9"
3.7”
6"
5.2”
18"
17.4”
19"
14.2”
78"
48.5”
14"
11.3”
7"
2.8”
20"
24.9”

Actual - Forecast
-1.4”
-2.2”
-22.9”
-3.2”
+0.3”
-1.9”
-4”
-1.8”
-3.8”
-0.4”
-1.0”
-5.3”
-0.8”
-0.6”
-4.8”
-29.5”
-2.7”
-4.2”
-+4.9”

Asheville, NC
Banner Elk, NC
Beech Mountain, NC
Boone, NC
Galax, VA
Hendersonville, NC
Hickory, NC
Independence, VA
Jefferson and West Jefferson
Lenoir, NC
Morganton, NC
Mt. Airy, NC
Old Fort, NC
Sparta, NC
Spruce Pine, NC
Sugar Mountain, NC
Waynesville, NC
Wilkesboro and N. Wilkesboro
Wytheville, VA
Note: Data here is from NOAA COOP and COCORAHS stations. If multiple stations exist in the area, the
value here is the average of the reporting stations.

Fearless Forecast Rationale
ENSO Analysis
The first consideration in a Winter forecast is always the current state and forecast for the El
Niño/Southern Oscillation (ENSO). ENSO is a measure of large-scale weather conditions in the Equatorial
Pacific. It fluctuates between El Niño (associated with warmer than average sea surface temperatures in
the Equatorial Pacific) and La Niña (associated with colder than average sea surface temperatures in the
Equatorial Pacific).
One day before this forecast was published, the “official” ENSO designation changed from neutral
(neither El Niño nor La Niña) to weak La Niña. See the October 12 Sea Surface Temperature Anomaly
graphic (Figure 1) below. Note the blue shades stretching from the west coast of South America to
almost Papua New Guinea. That’s a clear signal of La Niña, and La Niña is expected to continue through
the winter. Interestingly, the SST map one year ago looked similar with a strengthening La Niña. See
Figure 2 for the comparison. The La Niña last year was stronger, and that is key difference between this
year’s forecast and last year’s.

Figure 1: Sea Surface Temperature Anomaly 10/11/2021
(https://www.ospo.noaa.gov/Products/ocean/sst/anomaly/index.html)
La Niña conditions have not been continuous since
last winter. We transitioned to neutral conditions
Spring 2021 and in October 2021 went back to La
Niña.
This year’s La Niña will remain through the winter,
but just barely into the La Niña category. It will then
flip back to neutral conditions by Spring. See Figure 3
below for computer model forecasts of the ENSO
state in coming months.

Figure 2: Sea surface temperature anomalies in October 2020.

Figure 3: Forecast for ENSO (from https://iri.columbia.edu/ourexpertise/climate/forecasts/enso/current/?enso_tab=enso-sst_table)
Figure 4 shows snow data from Boone, NC. You see seasonal snow data for 62 years classified by ENSO
type (Strong El Niño through Strong La Niña). The graph also shows the long-term average and a 10-year
moving average. Note that moderate La Niña conditions generally have slightly less than average snow
and strong La Niña conditions have much less snow. Our snowfall forecast keep the snow total forecast
below the long-term average but not dramatically so.

Figure 4: Total Winter Snowfall in Boone, NC, Classified by ENSO (ENSO classifications derived from
www.cpc.ncep.noaa.gov/products/analysis_monitoring/ensostuff/ensoyears.shtml)

Based on predicted ENSO conditions for 2021-22, we found six “Best Fit” winters with similar ENSO
characteristics: The winters of 1964-65, 1974-75, 1983-84, 2000-01, 2005-06, and 2008-09 all had weak
La Niñas like the coming winter. All of them had slightly less than average snow. (See Figure 4 above).
Figure 5 compares: Best Fit Winter temperatures with Other Moderate La Niña Winters, and All Other
Winters month by month. Our Best Fit Winters had average temperatures about 1 degree cooler than
other winters. Also, note that our Best Fit Winters had considerably colder Decembers and slightly
colder Marchs.

Figure 5: Monthly Average Temperatures for our Best-Fit Winters (1964-65, 1974-75, 1983-84, 200-01, 2005-06,
2008-09) compared with Moderate La Nina Winters and All Other
Winters. Temperature data is from Boone, NC.

The winter pattern associated with La
Niña Winters is shown in Figure 6 to the
right. On average, La Niña winters
feature a dominate jet stream flow
through Alaska, Western Canada, and
into the Great Plains. Lows tend to
track through the Ohio Valley. That
pattern should put us in line for a few
NW Flow snow events. A weak La Niña
should also allow for Gulf and Atlantic
moisture to get involved a few times
this winter.
Figure 6: Typical La Nina Weather Pattern

Figure 7 (next page) shows the latest
(from https://www.weather.gov/iwx/la_nina)
NOAA Climate Prediction Center seasonal
model forecast for December through February. It generally reflects our thinking; however, based on the
analysis shown in Figure 5, we will lean toward near-average temperatures. (The NOAA forecast leans
toward above average temperatures.)

Figure 7 Latest NOAA Winter Forecast Probabilities
(from www.cpc.ncep.noaa.gov/products/predictions/long_range/seasonal.php?lead=3)

The main takeaways from the analysis of ENSO forecast for the coming winter are:
1. Snowfall below the long-term average but above the 10-year average.
2. Temperatures near average overall.
3. A fast start to winter, a relatively milder middle, and a chilly finish.

Climate Change
Climate change is real. If you are interested in a good source of scientific data and analysis on the
subject, see http://climate.nasa.gov/evidence/. Figures 8 and 9 show broad measures of climate change
effects. Figure 8 shows the extent of Artic Ice. After being near the least ice ever recorded in the Artic
region through August. Since August the ice extent is far below the long-term average but back off of
record low levels. Figure 9 shows yearly average temperature in North America. July 2021 was the
hottest month ever recorded globally. 2021 will be in the top 10 hottest years on record in North
America. However, the effects of climate change are not linear or uniform in either time or from region
to region.

Figure 8: Extent of Arctic Ice (from
nsidc.org/arcticseaicenews/)

Figure 9: Avg Yearly Temp. North America (1895 to 2020)
(from statista.com/statistics/500472/annual-average-temperature-in-the-us)

Figure 10 shows a 10-year sliding average of seasonal snowfall for Boone NC. 2009-10 was an
impressively snowy winter. That running average fell markedly as two snowy winters (2009-10 and
2010-11) fell out of the 10-year average. The currently 10-year yearly average snowfall in Boone (26.1”)
is less than half of what it was in the early 1970s.

Figure 10: 10-Year Average Seasonal Snow in Boone, NC
Takeaway: Any prudent seasonal forecast must lean toward warmer and less snow compared to longterm averages because of climate change.

The North Atlantic Oscillation and Arctic Oscillation Wildcards
Every year, the North Atlantic Oscillation (NAO) and the Arctic Oscillation (AO) are the biggest wildcards
for long-range winter forecasts in the Eastern U. S. The NAO index is based on the pressure difference
between the Icelandic low and Azores high. The Arctic Oscillation describes the state of atmospheric
circulation over the Arctic. (See climate.ncsu.edu/climate/patterns/nao for details.) These indicators
tend to move together and have an enormous impact on winter weather. Both a negative NAO and
negative AO generally correlate to cold and snow in the Eastern U. S. I know of no reliable tool for longrange phases for these indices.
However, two factors give us caution regarding climate change and the NAO/AO:
1. Some evidence exists that warmer than average sea surface temperatures in the Gulf of Alaska
and just off the NE U. S. Coast (as exists currently) tend to promote negative AO and negative
NAO.
2. Evidence also exists that warming at the poles has increased the likelihood for a negative NAO
and negative AO during the winter.

Summary
So… the coming winter may be look similar to last winter. However, in contrast to last winter, the
climate analysis suggests a faster start to winter, a relatively milder middle, and a cool finish.
•
•

Overall temperatures are forecast to be near seasonal averages.
Snowfall, especially in the mountain region, is expected to be slightly more than last year—
about 20% below the long-term average but above the 10-year average. In the Foothills, more
snow than last year is less likely.

Whatever the weather brings, we hope you have a safe, healthy, and happy winter.

