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What is a “Triple-Dip’’ La Nina?

Atmosphere-ocean feedbacks during El Nifio-Southern Oscillation

Monthly sea surface temperature Nifo3.4 Index values | 2 Nifia

El Nifio threshold
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Current Sea Surface Temperature
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Global Sea Surface Temperatures (SSTs) from early November 2022.What does it show? La Nina is underway as
well as a negative Pacific Decadal Oscillation (PDO). What does a negative or cool phase of the PDO mean
generally? Negative or cool phases of the PDO are associated with below average precipitation in the
Southwestern U.S. Combine that with a triple-dip La Nina and the winter outlook for central and northern NM
is setting up better than this time last year and very similar to late fall 2020.
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Sea Surface Temperature Anomalies (SSTAs) & Oscillation Index Values VWEATHER FORECAST OFFICE
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kB Al 0 Multivariate ENSO Index
e, ' (MEI) for SEP-OCT 2022:-1.7

U Pacific Decadal Oscillation
~— (PDO) for SEP 2022:-1.55

[Oceanic Nifo Index (ONI)

; (uses Nifio 3.4 region - inner
rectangle) for ASO 2022: -1.0

Daily global SST difference from average from November 7,2022 showing La Nifna and negative or cool phase of
the PDO. Cooler than average temperatures have been expanding in the eastern equatorial Pacific Ocean during
fall with a moderate La Niha currently underway. There is a 76% chance of La Nina continuing through winter
and a 57% chance through the February through April timeframe. Don’t expect any sudden changes in spring,
however, given that the atmosphere will take time to response to a climate pattern that has been in place for
approximately 3 years.
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Sub-Surface Temperature Departures in the Equatorial Pacific 2020 vs. 2021

EQ. Subsurface Temperature Anomalies (deg C)
Three—pentad ave. centered on 10 SEP 2022

EQ. Subsurface Temperature Anomalies (deg C)

Pentad centered on 30 OCT 2022

300 J
130E 140E 150E 160E 170E 180  170W 160W 150W 140W 130W 1200 110W  100W  9OW 80N

—~
[2]
—
[
-
o
S
~
£
B
(X
[
o

160€ 1706 180 170W 16OW 150W 140W 130W 120W 11OW  100W  SOW

Three—pentad ave. centered on 25 OCT 2022

160E 170E 180 170W 160W 150W 140W 130W 120W 110W  100W  SOW  B0W




2022-23 Winter Outlook

Madden-julian Oscillation (M)JO)
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MJO Contd

Average MJO cloud and wind patterns
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MJO Combined with La Nifha — Destructive & Constructive Interference

MJO and ENSO influence on precipitation patterns

constructive interference (amplification)
La Nina
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The Pacific Decadal Oscillation (PDO)

Pacific Decadal Oscillation warm phase pattern Relationship between PDO/ENSO status and precipitation anomalies

Pacific Decadal Oscillation (PDO) El Nino Southemn Oscillation (ENSO)

Strength of relationship (correlation coefficient)
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Why SSTs in the Eastern Pacific Ocean Are So Importa
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Positive Pacific-North American Teleconnection Pattern (PNA)
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PNA Index: Observed & GEFS Forecasts
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Comparing Late Oct 2017 Global SSTAs to Late Oct 2021

NOAA Coral Reef Watch Daily 5km SST Anomalies (v3.1) 6 Oct 2020 NOAA Coral Reef Watch Daily 5km SST Anomalies (v3.1) 30 Oct 2021
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Standardized Precipitation Difference from Average
NOAA/NCEI Climate Division Standardized Precipitation Anomalies

Albuquerque

WEATHER FORECAST OFFICE

NOAA/NCEI Climate Division Standardized Precipitation Anomalies
Dec to Feb 2021-22
Versus 1991—-2020 Longterm Average

Dec to Feb 2020-21
Versus 1991—-2020 Longterm Average
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NOAA/NCEI Climate Division Standardized Temperature Anomalies
Dec to Feb 2020-21
Versus 1991-2020 Longterm Average

NOAA PSL and CIRES—-CU
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NOAA/NCEI Climate Division Standardized Temperature Anomalies
Dec to Feb 2021-22
Versus 1991-2020 Longterm Average
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Latest SST Model Forecast

Model Predictions of ENSO from Oct 2022
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Climate Prediction Center’s Official 2022-23 Winter Outlook

Winter 2022-23: U.S. Temperature Outlook
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Numerical Climate Prediction Model Precipitation - December 2021
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Numerical Climate Prediction Model Temperature - DJF 2022-23
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ECMWF (European model)

Precipitation: Weekly mean anomalies

Base time: Thu 10 Nov 2022 Valid time: Mon 05 Dec 2022 - Mon 12 Dec 2022 (+768h) Area : North America

Precipitation: Weekly mean anomalies

Base time: Thu 10 Nov 2022 Valid time: Mon 12 Dec 2022 - Mon 19 Dec 2022 (+936h) Area : North America

Precipitation: Weekly mean anomalies

Base time: Thu 10 Nov 2022 Valid time: Mon 19 Dec 2022 - Mon 26 Dec 2022 (+1104h) Area : North America

Extended range: Precipitation weekly mean anomaly, significance level: 10 % (mm)
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Extended range: Precipitation weekly mean anomaly, significance level: 10 % (mm)
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Extended range: Precipitation weekly mean anomaly, significance level: 10 % (mm)
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2 m temperature: Weekly mean anomalies

Base time: Thu 10 Nov 2022 Valid time: Mon 05 Dec 2022 - Mon 12 Dec 2022 (+768h) Area : North America

2 m temperature: Weekly mean anomalies

Base time: Thu 10 Nov 2022 Valid time: Mon 12 Dec 2022 - Mon 19 Dec 2022 (+936h) Area : North America

2 m temperature: Weekly mean anomalies

Base time: Thu 10 Nov 2022 Valid time: Mon 19 Dec 2022 - Mon 26 Dec 2022 (+1104h) Area : North America
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Japan Agency for Marine-Earth Science & Technology (JAMSTEC)

Predicted DJF2019/2020 SSTA from 1sep2019 (3—member)
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2022-23 Winter Outlook Albuquerque

Forecasts from the most highly skilled climate forecast models along with precipitation and temperature data
from winter 2020-21 and 2021-22 indicate that precipitation in central and northern New Mexico during
December, January, and February (DJF) 2022-2023 will most likely range from near average in far northern NM to
slightly below average central areas and below average south.

Forecasts from the most highly skilled climate models suggest that snowfall will range from near average far
northwest and north-central to below average in central and well below average south.

Temperature trends from the past 20 years combined with data from recent analog years (2020-21 in particular)
along with forecasts from the most highly skilled climate models suggest temperatures will range from slightly
below to near 1991-2020 climatological averages in DJF 2022-23.
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he La Nifa cooling in the tropical Pacific can readily reverse, with an El Nifio pattern effectively pumping heat out of the ocean and into the atmosphere. A

preliminary analysis colleagues and I conducted suggests that the ¢ : . Exceptionally warm deep waters in the
ropical western Pacific right now suggest prospects for the next El Nifio event in 2023, potentially resulting in more global temperature records in 2024 as

some ocean heat returns to the atmosphere.

All La Nifias are not the same, however. Because of how sea temperatures responded to the heat in the extratropics, the environment today is very different
han it was two years ago. Warmth in the North Pacific could have consequences for the “pineapple express” and other West Coast U.S. storms this coming

Kevin Trenberth - Distinguished Scholar, NCAR;

Affiliated Faculty, University of Auckland
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