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WARM EPISODE RELATIONSHIPS DECEMBER - FEBRUARY

El Nifio and La Nina
shift the probability for
droughts, floods, heat
i ey waves, extreme weather
o/ > events around the globe
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Observed Sea Surface Tempershre Anomaies ()

Week ending
21 June 2015

El Nino=NINO3 4 = 0.5°C for 5 months
La Nina=NINO3.4 < -0.5°C for 5 months
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Nino 3.4 Sea Surface
Temperature Anomalies
(5°N=5°S, 120°W-=170°W)
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Five Day TAO/TRITON Anomalies 2°S to 2°N Average
(a) Zonal Wind (m s™1) (¢) 20°C Depth (m)
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Monthly TAO/TRITON Temperatures (°C)
2°S to 2°N Average

Early 1997 vs
Early 2014
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Early 1997 and
Early 2014
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&% The BIG One!

Unusually Intense El Nino May Lie Ahead, Scientists Say
Mashable 19 March 2014

“The present event is actually bigger than it was in 1997..."

El Ninho Could Grow Into a Monster, New Data Show
Slate 7 April 2014

“It might be a big one...”

World is unprepared for major El Nino later this year
New Scientist 7 May 2014

"The tropical climate system is primed for a big El Nifo...”
“It looks like a big one...”



El Nino and La Nina are Predictable

Observations

Forecasts

First successful El
Nino prediction in
1986

Forecast models
are reasonably
skillful at up to 6-9
month lead times

Predictability based
on slow evolution
of upper ocean heat
content




Warm Water Volume (5°N=5°S, 120°E-80°W)
and NINO 3.4 SST Anomaly
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Mid-Jun 2014 Plume of Model ENSO Predictions
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10 July 2014: “The chance of El Niio is about 70% during the
Northern Hemisphere summer and is close to 80% during the
fall and early winter.”

7 Aug 2014: “The chance of El Nifio has decreased to about 65%
during the Northern Hemisphere fall and early winter.”

4 Sept 2014: “The chance of El Niio is 60-65% during the Northern
Hemisphere fall and winter.”

6 Nov 2014: “There is a 58% chance of El Niio during the Northern
Hemisphere winter, which is favored to last into the Northern
Hemisphere spring 2015”

8 Jan 2015: “There is an ~50-60% chance of El Nino conditions
during the next two months...the consensus favors a weak
event that ends in early Northern Hemisphere spring
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@ The big One?
Yﬂ v

El Nino Fizzle: No Relief Likely for California Drought

KQED Science Network 7 Aug 2014

Chances for El Nino this winter ‘sputtering’
Reno Daily Gazette 8 Aug 2014

To El Nino or not to El Nino, that is the question
Deep Sea News 13 Sept 2014

Scientists were expecting a big El Niio this year. So

where did it go?
Vox 3 Oct 2014



Demise of the Big El Nino

SST and Wind Anomalies o
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2014—15 vs. Past El Ninos
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TAO/TRITON SST (°C) and Winds (m s~ 1)

140°E 180° 140°W 100°W
10°N w2 : : ‘ — ‘ 30
0° 24
o : — 18
103 Means
10°N 3
0° 0
o 1 1 3 ~ -3
Sl Anomalies

Five—Day Analysis Ending on August 3 2015
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TAO/TRITON 5-Day Temperature (°C)
End Date: August 3 2015 2°S to 2°N Average
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Monthly TAO/TRITON Temperatures (°C)
2°S to 2°N Average
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Mid-Jun 2015 Plume of Model ENSO Predictions
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Questions

1. Who killed the big 2014 El Nino?

2. How did it rise from the dead in 20157



Outgoing Longwave Radiation “_..rainfall continued to be
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Outgoing Longwave Radiation: An indicator
of deep convection and heavy rainfall




NCEP/NCAR Reanalysis
OLR (W/m*2) Composite Anomaly 1981=2010 climo

NCEP/NCAR Recnalysis

OLR (W/m*2) Composite Anomaly 1981-2010 climo
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Five—Day Zonal Wind 2°S to 2°N Average

Zonal Wind Anomalies (m s™?) Zonal Wind Anomalies (m =°%)
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Who Killed the Big 2014 EIl Nino?

Early Onset Negative Feedbacks?

6 Apr 2014
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a) HadISST trend, 1950-2010
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Pacific trade winds over
the past two decades—
unprecedented in
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Pacific Decadal Oscillation
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Questions

2. How did it rise from the dead in 20157



Five Day TAO/TRITON Anomalies 2°S to 2°N Average
(a) Zonal Wind (m s~1) (b) SST (°C) (e) £O°(, Depth (m)
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WWBs Related to Unusual Cyclone
Activity in 2015
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Team EI Nino

Strike 1: Strong EI Nino
- Very Weak in 2014

Strike 2. Very Weak EI Nino
- Strong in 2015

Strike 3. Communications
morass




“...collectively, the combined atmosphere and
oceanic state remains ENSO-neutral.”
NOAA 4 Dec 2014

But there were impacts...

India's 2014 monsoon ends with double-digit rain deficit
Reuters 30 September 2014

“The four-month long monsoon season ended with 12 percent below average
rainfall, making it the worst in five years”

A tale of two oceans: Pacific out-hurricanes Atlantic
USA Today 6 November 2014

Peru institute advises hold on fishing for second anchovy season
Undercurrent News 7 October 2014

“The advice also took into account the effect of the El Nino...This is still a shock to
the industry”



Weekly SST Anomaly 2014/10/19 - 2014/10/25
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Issues

1.Understanding the physical processes
accounted for the unusual evolution Iin
2014-15

2. Determining why forecasts were so wide of
the mark

3. Characterizing ENSO in all its diversity



IRI Multi-Model Probability Forecast for Precipitation
for October-November-December 2015, Issued June 2015
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Global Impacts
1997-98 El Nino

Fatalities: 23,000
Economic Losses: US$ 36 Billion

Source: NOAA



