Viva La Nina!

How The Tropical
Pacific Impacts Our
Weather

Charlie Phillips
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About me

Graduated from UW with B.S. in Atmospheric Sciences in
2015

Moved to Portland to work as a meteorologist in 2016
e 2016-2018: Avangrid Renewables
e 2018-2021: Portland General Electric

Recently moved back to Seattle to work as energy trader for
Puget Sound Energy

Avid weather blogger! I've been blogging since 2008 and
founded WeatherTogether, an online blogging community, in
2016

* Blog: Charlie.weathertogether.net



ENSO (El Nino Southern Oscillation) 101



ENSO 101

* ENSO, or El Nifio Southern Oscillation, refers to the periodic variation
in winds and sea-surface-temperatures over the equatorial Pacific
Ocean

* There are three phases to ENSO: La Nina (cool), Neutral, and El Nifio
(warm)

* La Nina and El Nifio occur every ~2-7 years, at irregular intervals.

* La Nina and El Nifo have impacts to weather all around the globe.



ENSO Events

Oceanic Niiio Index (ONI)
ducts/analysis_monitoring/ensostuff/ONI_v5.php

https://origin.cpc.ncep.noaa.gov/pro
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* 26 El Nifo and 23 La Nifna events since 1950
» Strongest El Ninos are stronger than strongest La Ninas

» Of the 12 first year La Ninas, 8 were followed by a subsequent La Nifa (“double dip”)
e Of those 8, 2 were followed by another La Nina (triple dip!)



Average Circulation

(b)
Global Wind Belts (approximate)

Trades: 0-30°
Westerlies: 30°-60°
Polar Easterlies: 60°-90°

“Doldrums” (ITCZ) — near equator

“Horse Latitudes” — between westerlies & trades

Average Sea-Surface-Temperature

Pentad mean SST (°C): Annual mean

Sea-Surface Temperatures

- Trade winds push warm water & convection to western equatorial
ocean basins

- Impact is most pronounced in Pacific Basin



The Walker Circulation

The Walker

e Easterly trades push warm water & \A\/;nn - Casiabah
moisture to western ocean basins, where - Cool
. Low Pressure t_
convection occurs Evaporation Dry

Solar Heat  High Pressure
* Dry, westerly return flow sinks over

eastern ocean basins

IR

Warm

e Different phases of ENSO are caused by
changing strength in Walker Circulation

* Neutral: average

* La Nina: stronger-than-average

The Pacific Ocean

* El Niflo: weaker-than-average (or reversed in
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Walker Circulation & ENSO Phases

Neutral

Trade Winds

Thermocline
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“Average” Walker circulation

- Convection over Maritime Continent, dry over
East Pacific

- Warm water West Pacific, cool water East Pacific

La Nina

Strong Trade Winds

Upwelling

Thermocline
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East West
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- “Turbocharged” circulation

- Convection over Maritime Continent and drying
over East Pacific is stronger and displaced west

- Cooler in Central/East Pacific due to strong
upwelling
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El Nifo

Westerly Winds

70
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o — Lima, Peru

Darwin, Australia Tahiti

- “Weakened/Reversed” Walker Circulation
- Trade weaken in East Pacific
- Trades reverse in West Pacific

- Convection is displaced east over Central Pacific.
Drought/fires occur over Maritime Continent.

- Warmer in Central/East Pacific due to weak
upwelling



Impacts to M idlatitudes 500mb Anomalies 500mb Heights & Typical Pattern
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La Nifa:
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- West Pacific jet moves west in response to changes in
Walker Circulation

Blockingm

High AN ——

- With jet retracted west, blocking ridge forms over North 30N — e — ‘ — 30N — - Pressure
Pacific :
- Ridge prevents storms from reaching California, but 5 La Nifna Years U Dry/Warm for California
downstream troughing keeps PacNW cool & wet (Dlec—Feb 19741 197'6, 1989, 20(.)0) / ! { CooI/Wet for PacNW
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El Nino:

. . 60N
- West Pacific Jet moves east, resulting in lower pressure

over the North Pacific

- California is stormy much of winter. 30N —

- PacNW is warmer-than-avg with little mountain snow ) )
Stormy For California

.| El Nifio Years
Warm for PacNW

(Dec-Feb 1983, 1998, 2016)
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La Nina: Current Status and
Forecast



Current Conditions — Moderate La Nina in Effect

Ocean:

7/24/ - 10/21/2021 SST Anomaly Animation

* Tropical Pacific SST now nearly 1
degree below avg NOAA Coral Reef Watch Daily Skrm SST Anomalies (Version 3.1) 24 Jul 2021
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Atmosphere:

e Stronger-than-avg trade winds

e Enhanced convection over
Maritime Continent

e Suppressed convection over
Tropical Pacific

Blob Status:

* SST off West Coast cooler-than-avg S A T R e e
(anti-blob) o a : : : : -




500mb Height Anomalies 9/20 - 10/20/2021
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Initial conditions: 1 20ct2021 -210c12021

l®: NWS/NCEF/CFC Last update: Fri Oct 22 2021

CFSv2 forecast Nino3.4 SST anomalies (K)

3
2020 - 2021 La Nifia | - - o 2021 - 2022 La Nifia
2.-5- A
Peaked at -1.3°Cin Nov 2020 - Expected to be stronger and peak later than 2020-
2 R I, it o] 2021 LaNifia
Lasted through Apr 2021 : : : Z Z Z
1.5 I IR .-+ :----] - Couldbe first “Strong” La Nifia since 2010 — 2011
1 A i««--:----| - Forecastpeak:-1.5t0-2°Cin Dec 2021 or early
' ' ' ' : ' Jan 2020
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Latest & farecst members — —— Eorecagt ensemble mean
Earliest § forecst members = MNCEI OIv2.1 daily analysis
Other forecast members

(Climatalegy base period: 1991-2020)



Nov — Jan ECMWF Temp Anomalies Nov — Jan ECMWEF Precip Anomalies

ECMWF Seasonal [M] 0.75" Init 00 1 Oct 2021 » 2m Temperature Anomaly ('C) Vvalid: Nov/Dec/Jan 2021-2022 ECMWF Seasonal [M]0.75° Init 00z 1 Oct 2021 « QPF Anomaly (in.) valid: Now/Dec/jan 2021-2022
N ] N

- ECMWF model shows typical La
Nina pattern

- Wet/cool Pacific NW
- Dry/warm Desert SW

- Model is similar to observed

temp/precip from the four most Strong La Nifia Temp Anomalies Strong La Nifia Precip Anomalies
(1998-99, 1999-2000, 2007-08, 2010-11) (1998-99, 1999-2000, 2007-08, 2010-11)

recent Strong La Ninas N
- Exception: previous strong La Nifas
were drier for Great Lakes/Ohio River D=
Valley
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Snow Water Equivalent (in.)

Mountain Showpack

SNOW WATER EQUIVALENT AT
MT HOOD TEST SITE

Link to data: CSV / 1SON
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- Strong La Nifas are reliable mountain snow producers throughout the season

- | expect ample snowpack this year for the Pacific NW, especially for Washington and British
Columbia



Summary

The 2021-2022 La Nifa expected to be stronger and peak later than 2020-2021 La Nina
High confidence in above-average mountain snow for the Pacific NW

Moderate confidence in cooler-than-average temps/above-average precipitation for the Pacific
NW

Very unlikely that we’ll see a repeat of last year’s record-dry spring.

The NW should get drought relief, but drought may worsen for SoCal and the Desert SW



