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Average Yearly Snowfall Around NC/SC/G%%> | "
30 Year Normals  POR Avg.
e Greer 4.7 in. 5.5in.
 Charlotte 4.3 in. 5.41in.
* Wilmington 1.7 in. 1.5in.
* Columbia 1.5in. 1.8 in.
* Augusta 0.9 in. 1.1 in.

e Charleston 0.5in. 0.5in.
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>1 inch — every year/Charlotte

>1 inch — every 2 years/Columbia
>1 inch — every 3 years/Augusta

>5 inches — every 3 years/Charlotte

>5inches — every 16 years/Columbia "¢;
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>5 inches — every 45 years/Augusta
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- Typical surface low track is across the
- central Florida peninsula with an area
high pressure centered W to N of the area.
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Viid/Upper Levels — closed low just west .
of the area across Mississippi/Alabama.

‘&-Canada. (Northern/Southern Branch of :
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Events > 1in

El Nino 4/8 = 50% 8/22 =36%
La Nina 1/8 =13% 7/22 =32%
Neutral 3/8 =38% 7/22 =32%

Events 2 3 in

El Nino 2/4 = 50% 6/12 = 50%
La Nina 0/8 = 0% 3/12 = 25%
Neutral 2/4 = 50% 3/12 = 25%

Events 2 5 in

El Nino 1/2 = 50% 3/4=75%
La Nina 0/2 = 0% 0/4=0% B

Neutral 1/2 = 50% 1/4=25% &
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—-12/33 -36%
| ina—10/33 —30%
- Neutral—11/33 -33%

El Nino
La N

Walhalla, SC
Snowfall Events> 1.00 inch Vs. ENSO phase

B3

o~

~

ul TS SIU3AT ||BJMOUS JO JaqUINN

o

2

0T0Z-600¢C
800Z-£002
900Z-500¢
r00Z-£00T
Z00Z-T00Z
000Z-666T
B66T-LE66T
9661-S66T
PE6T-E66T
T66T-166T
0661-686T
8B61-L86T
986T-S86T
r86T-€86T
Z86T-I86T
08B6T-6L6T
BLBT-LLBT
9L6T-SL6T
VLBT-EL6T
CTL6T-TL6T
0L6T-696T
896T-£96T
996T-596T
¥96T-€96T
Z96T-196T
096T-656T
8S61-£56T
9561-956T
PS6T-ESET
TS6T-IS6T

0S6T-6¥6T

£ w

Walhalla, SC
Snowfall Events > 3.00 inch Vs. ENSO phase

50%
27%

-11/22 -
6/22

La Nina—5/22 - 23%

El Nino
Neutral —

T XSPULITN

S I I

m N o o 0 h i !

MmN = O = e om

ur € = SIUAAT |IBJMOUS JO JaquINN

0T0Z-600¢
800Z-£002
900Z-500¢
FO0Z-€00T
Z00T-T00T
000Z-666T
BE6T-L66T
966T-S66T
PEET-E66T
T66T-T66T
066T-686T
8861-L86T
986T-586T
P86T-E86T
Z861-I86T
0861-6L6T
BLBT-LLBT
9L61-SL6T
VLBET-EL6T
CLET-TLET
0L6T-696T
896T-L96T
996T-596T
¥OBT-E96T
Z96T-T96T
0961-656T
8S61-£S6T
956T-556T
ra61-ES6T
Z96T-TS6T

0S6T-6¥6T

Walhalla, SC
Snowfall Events> 5.00 inch Vs. ENSO phase
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NAO and AO DJF Averages from 1950-2010
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1976
1978
1980
1982
1984
1986
1988
1990
1992
1994
1996
1998
2000

e NAQ winter average === AQ winter average

The NAO and AO weren’t really a topic of conversation until...

Which happened to be our 2" coldest winter in Columbia (based on avg Tmax)

With the exception of the AO having larger fluctuations, the patterns look very similar.

So how do the AO and NAO affect snowfall here? Are there any consistent patterns? We know
NAO and AO are temperature drivers and the negative phase yields colder temperatures, but
what happens when we break it down to the scale of the actual snowfall event?



Standardized 3—-Month Running Mean NAO Index
Through December 2012
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http://www.cpc.ncep.noaa.gov/products/precip/CWlink/pna/nao.timeseries.gif

March 2-3 and 10-11, 1960
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Spartanburg — 5.3”

Greenville AP - 6"
Clemson — 6"

Landrum — 8.5”

:|» 1-Day Max Totals

Sumter — 6”

ENSO neutral
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March 11-12, 1960
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February 10-11, 1973
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* Highest snowfall on record
* All-time 24-hr state record — Rimini — 24”
* 12.3 in at Columbia metro
* Largest 24-hr total -> 15.7”
* Largest event total -> 16”
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*

The only other time Columbia received
more than 10 inches was 1899
Charleston record 7.1”

El Nino
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Feb 9th, 1973 (500 mb/12z)




Feb 10th, 1973 (500 mb/12z)
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January 22, 1987
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* Highest totals in the upstate
* GSP-10.2"
* Pickens —8.5”
* Anderson—7.3"
* Columbia did not get any snow from this event, but received 0.8” 5 days later
%

El Nino

31-Jan



January 22, 1987




January 22, 1987
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22-24 December, 1989 Event

Snow Accumulation in Black

Snow accumulation of a trace to 4inches ~ .
Snow accumnulation of 4 to 8 inches Data lysis - Phillip
1 Snow accumulation of 8 to 12 inches Graphic - Jonathan Blaes
Bl Snow accumulation of 12 to 16 inches =4 HWS Raleigh, NC
[] Snow accumulation greater than 16 inches www.erh.noaa.govirah
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Wilmington, NC

Image source: StarNews: http://www.myreporter.com/?p=6088
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Storm of the Century/93
Superstorm

4” in FL panhandle
Hurricane force wind gusts
More people drowned
than in Hugo and Andrew
combined

Record low barometric
pressures

11 tornadoes

Total of 310 deaths

El Nino



http://en.wikipedia.org/wiki/File:1993_fl_derecho.jpg

. March 12-14, 1993

®, Snowfall (inches)
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NESIS = 13.20
Category 5




March 12, 1993 7:00 AM
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February 26-27, 2004
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26 - 27 February 2004

Midlands/piedmont

winter storm

Winthrop University 1-day
Catawba — 13.5”
Union —7.5” &
Santuck — 7.2”
Rock Hill = 18” in 24 hr
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http://www.erh.noaa.gov/gsp/localdat/cases/2004/26-27Feb_WinterStorm/26Feb_snowmap.png

February 26th, 7:00 A.M. EST

LO0-Millibar Height Comtowr at 7:00 A.M. E.5.T.



http://www.hpc.ncep.noaa.gov/dailywxmap/dwm_stnplot_20040226.html
http://www.hpc.ncep.noaa.gov/dailywxmap/dwm_500ht_20040226.html

February 27th, 7:00 A.M. EST

LO0-Mi11libar Height Contowr at 7:00 A.M. E.5.T.



http://www.hpc.ncep.noaa.gov/dailywxmap/dwm_stnplot_20040227.html
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February 12, 2010 7:00 AM EST
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500-Hillibar Height Contours at 7:00 A.H. E.S.T. and Station Weather at 7:00 A.H. E.S.T.



February 13, 2010 7:00 AM EST

SaT,” FEB 13, 2010

500-Hillibar Height Contours

at 7:00 A.H. E.5.T. nd Station Weather at 7:00 A.M. E.5.T.
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http://www.erh.noaa.gov/cae/Events/Feb12_2010_Snow/Images/Feb13snowfallmap.jpg

Snowfall Event ENSO (ONI) ENSO (MEI) NAO trend

AO
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March 13-14, 1993 0.47 1.183 1.4685
February 26-27, 2004 0.2 0.103 -3.1195
February 12-13, 2010 1.37 1.455 -4.8515
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;% " January 22, 1987 1.23 1.212 -1.721 N 0981 |
" December 24, 1989 -0.07 0.188 2.381 4 0.716 N

T T
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* Generally, larger snowfall events are more likely to occur during El Nino events, especially in coastal areas.

* Although the magnitude of NAO/AO index may differ, trend is the same in all cases and both are always in phase.

* During the days leading up to snowfall events occuring during positive (negative) AO and NAO, the AO/NAO became

more positive (negative).

* Maybe it’s not only important to look at the sign of the AO/NAO, but also consider how it changes through time

*  Future research:
* better understanding of how shifts in AO/NAO indices affect U.S. weather and the timescales (for forecasting)
* investigation of the lag time between daily indices and temperature
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http://www.its.caltech.edu/~atomic/snowcrystals/photos/w050207a039.jpg

