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Summary of the Fearless Forecast for Winter 2019-2020
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1 Snow totals 10% less than loteym.
1 Temperatures near average.
9 The bulk of winter between mitllovember and lateJanuary.

Below are forecast totals for many locations in the Southern Appalachians. (Note: The forecast snowfall
total includes snow/ice falling between October 2019 and May 2020.)

Tablel: Specific 209-20 Snowfall Forecastfor Selected Locations

Location Expected Total Snow/Ice for
Winter 20192020

Asheville, NC 12
Banner Elk, NC 39"
Beech Mountain, NC 78"
Boone, NC 33
Galax, VA 18"
Hendersonville, NC 9"
Hickory, NC 5"
Independence, VA 18"
Jefferson and West Jefferson 19"
Lenoir, NC 6"
Morganton, NC 6"
Mt. Airy, NC 9"
Old Fort, NC 6"
Sparta, NC 18"
Spruce Pine, NC 19"
Sugar Mountain, NC 78"
Waynesville, NC 14"
Wilkesboro and N. Wilkesboro 7"
Wytheville, VA 20"
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for the Southern Appalachians and Foothills all winter


http://raysweather.com
https://peakgroup.insure/

Producing a winter forecastin Octoberf g1 @& | NRA &A1& SYyRSIF@2NX®» ¢KAa &SI
usual dues to weak signals in the Pacific and Atlantic. Continue reading if you want the scientific
rationale.
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Like the year before, Fall 20has been unseasonably warm. Temperatures finally settled to more

seasonable levels in midctober with the first frost occurring around October 15. As a result, leaves are
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RayWeather.Com has produced@ngrangewinter forecast for ¥ years.Last year, the region had one
huge snow in early December; otherwise, snowfall was light and intermitéestessing I a4 & S NR &
forecast
1. Higher elevations received significantly lessrtlaaerage snowfall, the Foothills received much
more than average snow, and lower mountain elevations were exactly as fofeeastable 1
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stationwere very differenfrom forecast totals
2. We forecast temperatures slightly colder than averaget temperatures were slightly warmer
than average overall.

Table2:[ I & i RWEIF&EReSs Wint&nowfallForecast

Location Forecast Actual Actual- Forecast
Asheville, NC 16" y € v €
Banner Elk, NC 50" HT € -HoOE
Beech Mountain, NC 100 PHE -nyéE
Boone, NC 42" OHE -MnéE
Galax, VA 24" HNneE ne
Hendersonville, NC 11" MME nNnéE
Hickory, NC 6" MOE TE
Independence, VA 23" HpPpE HE
Jefferson and West Jefferson 24" HHE -HE
Lenoir, NC 7 MC € ¢
Morganton, NC 7 Mné TE
Mt. Airy, NC 12" MnéE HE
Old Fort, NC 8" MCE€ VY ¢éE
Sparta, NC 23" MpE né
Spruce Pine, NC 24" MpE -péE
Sugar Mountain, NC 100 CTEé€ -00¢
Waynesville, NC 17 MME -C €
Wilkesboro and N. Wilkesboro 9" My € ¢

Wytheville, VA 25" HOE& -HE




Fearless Forecast Rationale

ENSO Analysis

Theconsiderationin a Winter forecaststhe current state and forecast for the HIfio/Southern
Oscillation (ENSCBENSO ia measure of largecale weather conditionis the Equatorial Pacifidt
fluctuatesbetweenEl Nifio(associatd with warmer than average sea surfaaniperatures in the
Equatorial Pacific) anda Nifigassociated wittcolder than average sea surface temperasiin the
Equatorial Pacific).

Currently, the ENSO dtassified adNeutrd; however, the October 17 Sea Surface Temperafimemaly
graphic (Figre 1) shows cooler than average water in eastern areas of the Equatorial Pacific and warmer
than average water just to the north and in the western half of the Equatorial Pacific.

NO&A/NESDIS SST anomaly (degrees C), 10/17,/2019

—160 —140 —130 —100 —50

40

20
4 L

T, T "‘l':ﬁ

) o i L ?

,,,,,,,,,,,,,, s S S - v N
a i !“'\‘_ 4 1: i =

—20

' , W R e,
sl PR S

-T&- T

—160 —140 71‘20 —1og —a0 —BG —40 —20

—40

=50 45 40 35 30 25 20 15 1.0 —05 0.00 0.50 1.00 1.50 2.00 250 300 3.50 4.00 4.50 5.00

Figurel: Sea Surface Temperature Anomal/11/2018
(www.ospo.noaa.gov/Products/ocean/sst/anomalyy

ENSO computer modefenerallypredict ENSO Neutral Gl o BSOS 20T
conditions to persist through the winter; however, sec L
surface temperatures may lean slightly towane .| IRI/CPC

warm side of averagé-igure 2 shows current ENSO
modelforecasts To be classified an &l Nifig the SST
index needs to babove 05 for 3 consecutive
monthst G KI § Q& dzyf A1 Sfe& (KA
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Nino3.4 SST Anomaly (°C)

Figure Inext pageshows snow data from Boone, NC
You see seasonal snow data 0 years classified by
ENSO type (Strong ifiothrough Strong &Nifig). The
graph also shows the lortgrm average and a 10 _

Figure2: Forecast for ENS@om

year moving averageNote thatNeutral ENSO . o
_ www.cpc.ncep.noaa.gov/products/analysis_monitoring
winterstend to have nearaverage snowfall. enso_advisory/ensodisc.shtrji




Annual Snow Comparison by El Nifno/La Nina Oscillation for Boone, NC
(2019-2020 is expected to be a Neutral ENSO Winter)
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Figure3: Total Winter Snowfall in Boone, NC, Classified by EREETSO classifications derived from
www.cpc.ncep.noaa.gov/products/analysis_monitoring/ensostuff/ensoyears.shiml

Basedbn predictedENSO conditiorf®r this 10-Year Average Minus Total Showfall

winter, we chosé Best Fit WintersWe chose Best Fit Winters
Best Fit Winters with the following 30 vas
characteristics1) ENSO Neutral, but gjghtly 20

warmer than average Sea Surface Temperatu
in the Equatrial Pacifipout not warm enough to
be classified as Hlifio). Five such winters were
identied, 196061, 198681, 199091, 199394,
200304.
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10-year averageFigure 4 shows snowfall in Figure 4: Best FiVinters Total Snowfall Compared to 3gear Average.



Best FitwWinters relative to their 18/ear moving averag&lsing Olympidivingscoring throwing outthe
Russian judge and the Romainian judge. e., the two outliers in Figure Ave havehree winters with

nearor slightly less thaaverage snowfall.

Figure scompares Best Fit Winter Snowfall with ldutral ENS@Vinters and all othewinters. OurBest
Fit Winters have slightly below average sndwis analysis also shows a slight preference for snow
between November and February with little snow in March aady Spring.
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Figureb: Snow totals from air BestFit Winters (200304, 199394, 199091, 198081, 196061)
compared with allNeutral ENSQVinters andall other winters.
Snow totals shown are from Boone, NC.

Thewinter pattern associated with ENSO
neutralwinters have the following
tendencies: 1)Colderin the north-
central and northeast UBith apolar jet
streamslightly south of average?)
Warmer weatherin the southern USand
3) Aboveaverageprecipitationin the
Southeast with the subtropical jet
tending to be positioned from the Baja
Peninsula into the Southeastigure 6
shows the typical pattern

ENSO-Neutral Winter Pattern
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Figure6: Typical ENS@eutral Weather Pattern
(from weather.gov/mhx/ensowhay)



Figure 7 shows the lateBIOAA
Climate Prediction Center
seasonal moddbrecastfor
December through February.
While their forecast does not
follow the Neutral ENSO playbook
exactly, it does have some of the
themes.

(from cpcncep.noaa.gov/products/predictions/long_range/seasonal.php?lead~

Figure8 comparesaverage
temperatures inour Best Fit
Winters with alENSO Neutral
Winters and all other winters.
Our Best Fit Winters averaged
about 1 degree colder than all
ENSO Butral Winters. Also in
this graph December and
January tend to be colder
relative to other winters
followed by a quick end to
winter.
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analysis of ENSO forecast for the
coming winterare:
1. Slightly less than average
Snow.

Figure8: Average temperatures from or BestFit Winters
compared WithENSO NeutralVinters andall other winters.
Temperature data isrom Boone, NC.

2. Temperatures slightly colder than average
3. Winter focused in the December to early February tiraefe with a quicker than average exit
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Extent (millions of square kilometers)

Climate Change

Climatechange is real. If you are interestedamood sourcef scientific dateandanalysis on the

subject, sedttp://climate.nasa.gov/evidence/Figures 9 and 10 show broad measures of climate
change effectsFigure 9 shows the extent of Artic Ice. At the time this forecast is being written, the Artic
Sea as the leasce ever observed in October. Figure 10 shows mdaytimonth average temperature in
North America. Thus far in 2019, June, July, and September were the warmest ever recorded in North
America.

Arctic Sea Ice Extent
(Area of ocean with at least 15% sea ice)
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Figure9: Extent of Arctic Icgfrom Figurel0: Average Temperature in North America
nsidc.org/arcticseaicaews/) (from data.giss.nasa.gov

However, the effects of climate change are not linear or uniform in either tinfeoar region to region
Warming, that has been experiertacross most of the world, has not evidenced itself as strongly in
the Southeast U. Figure 11shows average annual temperatureBoone NC through 204 (The "Dust
Bowl Yearsire clearly evident in the 1930s and 1940s.)

Eventhough temperaturesn Average Annual Temperature for Boone, NC
Boone do noshow warming since | (with 10-year Moving Average Line)

the 1980sgvidence of climate
change exists. One of the effects i . .
generally less snow since the 80s.| *
A 1Gyear running average of total
snow in Boone ishown in the
Figure 12(next page)Included in
the current 10year average are

Average Temperature in F

two anomalous winters (20620 . .
and 201011); in all likelihood, . s

when these years fall out of the ol

10-window, the trendline will be T

significantly lower. Figure 11: Average Annual ifgerature for Boone, NC


http://climate.nasa.gov/evidence/

Figurel2: Average Seasonal Snow in Bug NC

Takeaway: Any prudent seasonal forecast must lean toward warmer and less snow compared to long
term averages because of climate change

The North Atlantic Oscillation and Arctic Oscillation Wildcard s

Everyyear, the North Atlantic Oscillation (NA@)d the Arctic Oscillatioare the biggest wilatards for
long-range winter forecastin the Eastern U..She NAO index is based on the pressure difference
betweenthe Icelandic low and Azores highThe Arctic Oscilteon describes the state aftmospheric
circulation over the ArctiqdSeeclimate.ncsu.edu/climate/patterns/nator details.)These indicators
tend to move together and have an enormous impact on winter weatBeth a negative NAO and
negative AO generglicorrelate to cold and snow in the Eastern UTt8ee factors could argue for a
colder and snowier winter:

1. Some evidence exists that warmer than average sea surface temperatures in the Gulf of Alaska
and just off the NE U. S. Coéas$ exists currentlyiend to promote negative AO and negative
NAQ

2. Evidence also existiat warming at the poles has actually increased the likelihood for a
negative NAO and negative AO during the winter

3. Computer modelling for the next days suggests a couple periods ejative NAO and
negative AO. This could get us off to a good dtarsnow, particularly around the middle of
November.

If all these factors come together, a colder/snowier winter than forecast here would ddowever
longterm NAO and AO forecasting is a foanfidence ventureand will not be factored into the winter
forecast here.



