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An irregular, naturally occurring cycle (every 2-7 years) of warm
(El Nino) or cold (La Nina) conditions in the tropical Pacific
Ocean.

Ocean changes occur alongside changes in the tropical
atmosphere circulation and rainfall

On average, events last 9-12 months (La Nifias can persist longer)
and peak in strength during N. Hemisphere winter
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Figure 1
NEUTRAL CONDITIONS

THERMOC| NE

 Warm water heats the
atmosphere and makes it
rise

* Low-level trade winds blow
towards warm water to fill
the gap

 Subsiding air occurs in the
eastern Pacific basin



Figure 2
EL NINO CONDITIONS

*Easterly trade winds weaken

*Thermocline deepens and
the cold water upwelling
decreases in the eastern
Pacific

Rainfall shifts eastward over

the central and/or eastern
Pacific Ocean

*Rainfall becomes suppressed
over the far western Pacific/
Indonesia
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occurs over warmer-

.| than-average waters

during El Nino
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occurs over colder-

% than-average waters

during La Nina



Tropical rainfall and so
atmospheric heating can
lead to “wavetrains” that
can influence the global
circulation (red arc)

These “teleconnections”
are why El Nino is
important to the rest of
the globe outside the
Tropics, including Alaska

Schematic from Horel and Wallace (1981)



Wintertime pattern
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Persistent, Extended Pacific Jet Stream
& Amplified Storm Track

Jet stream over the Pacific and North America is stronger than
average and shifted equatorward. Flow is more zonal than average
from the central Pacific eastward across the U.S.
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Weekly SST Anomalies (DEG C)

o _ 30 JUL 2014

20N - . *
10N 4 o
EQ — ,‘}
105 7 N8 S R

205 .- ] : e

30N

2n{ Nino3.4 is a climate sensitive region

10N % :

, Nifio 3.4 ifio 142
EQ =24 : A
i = & 0 —
108+ s Nino 4
205"
308 : I
120E 150E 180

150W ¢ 120W 90W

SST Anomalies (°C)
Nino 3.4

SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL  AUG
2013 2014



EQ. Subsurface Temperature Anomalies (deg C)

Three—pentod ave. centered on 02 JUL 2014
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Strong warming in the eastern Pacific during
late Spring associated with a downwelling
oceanic Kelvin wave

Upwelling component of this Kelvin wave
resulted in cooling of ocean temperatures in
the central Pacific during the second half of July

Warming at depth is once again evident during
August across much of the Pacific basin.



Atmospheric coupling to the ocean has been
difficult to achieve to date
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CFSv2 forecast Nino3.4 SST anomalies (K)

3 Mid-Aug 2014 Plume of Model ENSO Predictions
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ENSO Alert System Status: El Nino Watch

The odds of El Niflo are about 65% during the fall and early winter

Early-Aug CPC/IRI Consensus Probabilistic ENSO Forecast
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Alaska and El Ninos

The Past & the Future

e Past El Nino events as forecast tool

— Not all El Nifos are equal

* Actual sea surface temperatures and large scale
response have changed in the past 60 years

— Event frequency analysis during El Ninos
— Composites (averages of past El Nifnos)

— CPC Outlooks for Autumn and Winter (for which El
Nifio is just one of several important factors)



September through November

El Nino 500mb Heights and Anomalies

Sep to Nov: 1951,1853,1957,1958,1963,1965,1968,1969,1972
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September through November
500mb Height Trends: 1950 to 2013

Sep to Nov: 1950 to 2013 500mb Geopotential Height
Seasonal Correlation w/ Sep to Nov Trend

NCEP/NCAR Reanalysis
NOAA/ESRL Physical Sciences Division



December through February

El Nino 500mb Heights and Anomalies
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December through February
500mb Height Trends: 1949-50 to 2012-13

Dec to Feb: 1950 to 2013: 500mb Geopotential Height
Seasonal Correlation w/ Dec to Feb Trend

NCEP/NCAR Reanalysis
NOAA /ESRL Phvsical Sciences Division



* Do storms that produce significant coastal
flooding occur more frequently during a
particular ENSO phase?

* How do the frequency of storms vary by ENSO
phase?



Significant Bering/Chukchi

Coastal Floods

Significant Bering/Chukchi Sea Storm Years by ENSO Phase
Since 1960

Number of Years




Seasonal count of storms in the |

central and northern Bermg and
southern Chukchi seas than had
a minimum pressure < 988mb
(in the region)

Zhang et al 2004's storm track/
intensity algorithm on NCEP/
NCAR reanalysis data

Analysis and graphics: Peter Bieniek, UAF/IARC



Storms with Min Pressure <988mb

15

Moderate to Strong

Bering/Chukchi Sea Storms

Bering Sea Storm Counts by ENSO Phase
September-November

1950-2011
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 Composting at varying scales

— Regional: Northwest North America and northeast
Pacific (NCAR/NCEP reanalysis 1948-present)

— Higher Resolution Regional

e ERA-Interim dynamically downscale reanalysis (20km,
USGS Alaska Climate Science Center and UAF/SNAP,
1980-2013)

— Point Based (individual stations)



September through November 1950-2013
ENSO Temperature & Precipitation Correlations?

Sep to Nov: 1950 to 2013: 925mb Air Temperature S
Seasonal Correlation w/ Sep to Nov Nino3.4 Sep to Nov: 1950 to 2013: Surface Precipitation Rate
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) September through November, 1980-2013
Weak & Moderate El Ninos

Mean Temp Departure (°C, 1981-2010)

Mean Pcpn Departure (mm, 1981-2010)
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Graphics: Peter Bieniek, UAF/IARC



Recent Weak El Nifios
Autumn Temperature Departures
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Recent Weak El Nifios
Autumn Precipitation Departures
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ENSO Probability Distribution [1950-2013] of Septe!
Average Temperature for COOP Stati
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December through February 1977-2014
ENSO Temperature & Precipitation Correlations"

Dec to Feb: 1977 to 2014: 925mb Air Temperature Dec to Feb: 1977 to 2014: Surface Precipitation Rate
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December through February, 1980-2013
Weak & Moderate El Ninos

Mean Temp Departure (°C, 1981-2010)

Mean Pcpn Departure (mm, 1981-2010)
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Graphics: Peter Bieniek, UAF/IARC



Recent Weak-Moderate El Ninos
Winter Temperature Departures
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Recent Weak-Moderate El Ninos
Winter Precipitation Departures
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December through February

1976-77 to 2013-14

ENSO Probability Distribution [1976-2013] of Dec:
Average Temperature for COOP Statig

) ID #504100

25.0%

ElNino

2 -
Il
“H.7% 429%  429%
o
-
33.3%
o _|
®
25.0%
o
«
14.3%
o
o -
® Below Nomal LaNina Neutral
o Near Nomal
™ “pove Nomal Based on 1981-2010 climatological reference perio
Bold borders indicate 90% statistical si
ENSO Probability Distribution [1976-2013] of Dec:
Total Precipitation for COOP Station§iD #504100
. 42.9%
o
+
33.3%
8 4 286% 286%
25.0%
o
«
o
o - I
LaNina Neutral

lusing observations
ficance

ber-January-Februg

41.7%

@ Below Nomal
£ Near Nommal
@ Above Nomal

Based on 1981-2010 climatological reference period using observations
Bold borders indicate 90% statistical significance

Juneau Airport

Probability

| Jul}

Probability

@
=]
(=]

ENSO Probability Distribution [1976-2013] of Decew
Average Temperature for COOP Station D #500280
58.3%

25.0%
‘S.N. I
o -

LaNina

50.0%  50.0%

50
J

40

357% 35.7%

I 2&89.

Neutral

30
1

20

10
1

0.0%

Below Nomal ElNino

Near Normal
Above Normal

Based on 1981-2010 climatological reference period
Bold borders indicate 90% statistical sig:

ling observations
ance

ENSO Probability Distribution [1976-2013] of Dece
Total Precipitation for COOP Station |

p
57.1%

er-January-February
#500280

50.0%

50
J

40

33.3%

28.6%

20
1

16.7%

10
1

o -

LaNina Neutral

Below Normal
Near Normal
Above Normal Based on 1981-2010 climatological reference period using observations

Bold borders indicate 90% statistical significance

Anchorage Airport

ENSO Probability Distribution [1976-2013] of Dec

Average Temperature for COOP Statigh ID #502968
s - 50.0%
4.7%  41.7% 29%
2
S
=z ®
Z
«©
2
[
o o |
&
16.79%
o 8.3%
o - _
LaNina Neutral El Nino
= Below Nomal
s x:en ::n":lal Based on 1981-2010 climatological reference perioll using observations
Bold borders indicate 90% statistical sighificance
ENSO Probability Distribution [1976-2013] of Decfimber-January-Februl
Total Precipitation for COOP StatioriD #502968
o 50.0% 50.0%
=
- 42.0%
2
35.7%
33.3%
2
=z ®
Z
o
s 21.4%
o o
«
16.7%
2 A 8.3%
o - E—
LaNina Neutral

@ Below Normal
E :‘;::enz:"":lm Based on 1981-2010 climatological reference period using observations

Bold borders indicate 90% statistical significance

Fairbanks Airport



CPC Qutlook

“E-MONTH OUTLOOK

PITATION PROBABILIT’
1



CPC Outlook
December through February
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Thank you for your attention

Feel free to contact us anytime via e-mail if you have
comments or questions.

Jon Gottschalck
Jon.Gottschalck@noaa.gov

Rick Thoman
richard.thoman@noaa.gov




