Impacts of ENSO, AO, and Bermuda High on
SC Climate Variability

Ivetta Abramyan and Hope Mizzell

Climate Connection Workshop Series
December 5, 2012




El Nifio (December 1997)
] v g

”~
E. x . %
g P , .,

s Climate connection

La Nifia (December 1998)

-_—




TYPICAL JANUARY-MARCH WEATHER ANOMALIES
AND ATMOSPHERIC CIRCULATION

DURING MODERATE TO STRONG
EL NINO & LA NINA

i

")..—

.. -~"LOW PRESSURE
e

L

PERSISTENT EXTENDED PACIFIC JET STREAM
& AMPLIFIED STORM TRACK
b

.
STREAM PRESSURE

VARIABLE PACIFIC JET STREAM
FNoAs N )
: ; o

-

""‘-r..... u"
""" Climate Prediction Center/NCEP/NWS



AO AND NAO OSCILLATIONS AO AND NAO OSCILLATIONS

- o
N CwAd ] o' o AP <«
_4:. > . ik D j 7 e (J ~.
v g -

{ A 7 3 ‘\,‘):
- »

Positive
“Warm” Phases

- Pressures, and Temperatures

AO and NAO

A0 and NAO . : )
Positive WarmEros wn e Negative Cold Phas?s o
DR ) A B




Arctic Oscillation (AO)

In South Carolina, the AO has a strong winter temperature signal predominantly yielding
colder temperatures in the negative phase and warmer temperatures in the positive
phase.

Unlike ENSO, which affects precipitation as well, the AQ’s precipitation signal is not
significant.
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SC Statewide Winter Precipitation vs. ENSO and AO

SC La Nina winters are warmer and 25 -
drier than El Nifio winters.
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AO phase did not seem to have an 2 _/.\\ ) .
effect on winter precipitation. 510 - ‘ e L
(O]
o
@ OUTLIER More than 3/2 = ‘ J J
Y limes of upper quartile
MAXIMUM Greatest value, 0
excluding outliers All Winters El Nino La Nina Neutral AO+ AO-
UPPER QUARTILE 25% of SC Statewide Winter Temperature vs. ENSO and AO
data greater than this value
60 -
MEDIAN 50% of data is
greater tham this value;
middle of dataset 55 1
LOWER QUARTILE 25% of < 50 - - [

data less than this value

¢ / ¢
P

Temperature (°F)
&
]
p

e e |
MINIMUM Least value, \
excluding outliers
40 -
®— OUTLIER Less than 312
iimes of lower quartile
35

All Winters El Nino La Nina Neutral AO+ AO-



—————————————————————————————————————————————————————————————————————————————————————

Total Winter Precip vs. ENSO
and AO
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Walhalla, SC
Snowfall Events> 1.00 inch Vs. ENSO phase

Walhalla, SC — Snowfall Events vs. ENSO phase
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Walhalla, SC
Snowfall Events > 3.00 inch Vs. ENSO phase
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Bermuda High Pressure
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Clockwise circulation
around high pressure
: Navigator of hurricanes

A weak Bermuda High allows

The location and strength of the Bermuda High, a ridge of high pressure,isa hurricanes to move narth along
major factor in determining whether South Florida is besieged with hurricanes. the East Coast and out to sea.
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NOTE Ceheratmasphernic canditions
If the Bermuda High strengthens, ... into the Bahamas Plary 2 rofe inwhere buricanes tawel.
hurricanes can be steered into the Guifor ... and Florida.
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Tropical Storm Tracks ear 2001
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« Summer droughts in the Southeast may be associated with a weakening of the
Bermuda high (Anchukaitis et al. 2006).

reduced central pressure |:>weaker circulation |:> less moisture advection into southeast

* Anomalous westward expansion of the Bermuda High into the interior
southeastern U.S. has been associated with dry regimes from 1925-55 and 1985-
present. (Stahle & Cleaveland 1992).

» |t seems logical that a relationship exists between variations in the Bermuda High
and variations in Atlantic and/or Pacific Ocean conditions. However, in the
absence of confirmed relationships between the Bermuda High and other known
climatic controls in the region, long-term forecasting of drought remains difficult in
the southeastern U.S.
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