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Today’'s talk

1. Physical environment drivers
* Global temperatures

* El Nifio/La Nifa

 Marine heat waves

2. Biological response
 Stoplight chart

e Columbia salmon forecasts
e Other observations

3. Forecasts
* El Nifio/La Nina
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Global temperatures:
2024 was the warmest year on record
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ADVANCES IN ATMOSPHERIC SCIENCES, 2025

Global ocean heat content (OHC) change (IAP/CAS)
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Accelerated warming in the North Pacific
since 2013

Zeng-Zhen Hu &, Michael J. McPhaden, Boyin Huang, Jieshun Zhu & Yunyun Liu
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Aside: “Press and pulse” of climate change

Press = gradual changes  Pulse = short term (extreme events)
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El Ninos/La Ninas
El Niflos and La Nifias are tropical phenomena that impact global weather

Measured in the Nino 3.4 area:

La Nina £

- 8 B B B =

SST Anomalies above +0.5 (El Nifio)
or below -0.5 (La Nifia) for specified

El Niho :
amount of time

https://www.climate.gov/enso
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Difference from average temperature (°F)
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Typical El Nino/La Nina patterns in N. America

La Niha
Typical winter La Nifia pattern
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Recent El Nino/La Nina events

Historical Nino 3.4 Sea Surface Temperature Anomaly
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Recent El Nino/La Nina events

Historical Nino 3.4 Sea Surface Temperature Anomaly
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El Ninos/La Ninas affect water temperature and
\WWalker Circulation at equator

El Nifio conditions
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Dec 2024 Monthly SST anomalies
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Relative Nino-3.4 index: Nino 3.4 compared to rest of tropical
Pacific (not average of 1991-2020)

How 2024 compares to past La Ninas using traditional Nifio-3.4 index
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Precipitation forecast* for this winter (Dec 2024-Feb 2025)
looks stronger than traditional ENSO indicates
(but consistent with Relative Nino 3.4)

NMME winter 2024-25

difference from average (mm/day)

=1 -0.5 0 0.5 1

*based on North American Multi-model Ensemble (NMME)
https://www.climate.gov/news-features/blogs/enso/can-little-la-nina-pack-big-precipitation-punch
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Recent NE Pacific marine heat waves

Sea surface temperature (SST) anomalies in September




Recent NE Pacific marine heat waves

Sea surface temperature (SST) anomalies in September
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https://www.integratedecosystemassessment.noaa.gov/regions/california-current/cc-projects-blobtracker



Recent NE Pacific marine heat waves

Sea surface temperature (SST) anomalies in September

Sep 2024
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https://www.integratedecosystemassessment.noaa.gov/regions/california-current/cc-projects-blobtracker
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2. Biological response

N\X/FSC stoplight chart
Other observations
Columbia River salmon forecasts
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N\WX/FSC stoplight chart, ocean entry years 1998-2024
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N\WX/FSC stoplight chart, ocean entry years 1998-2024
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Ocean entry year 2024 explained
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Ocean entry year 2024 explained
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Ocean entry year 2024 explained
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Ocean entry year 2024 explained

Extremely low catches of coastal larval fish in early

= spring, mainly offshore species present
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Ocean entry year 2024 explained

Average catches of juvenile spring Chinook and relatively
high catches of juvenile coho in June ocean survey (WA-
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Counts of Spring Chinook Jacks
at Bonneville Dam (hundreds; 1 year lag)

June Catches of Yearling Chinook and coho related to adult returns
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Log10(CPUE + 1)

California market squid

Other observations

Catches of other fish and invertebrates in survey back to

long term averages, others elevated
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Brian Burke’s predictions for Columbia River Chinook and steelhead returns
(based on dynamic regression using stoplight chart PCl)

. . QOutput from a Dynamic Linear Model QOutput from a Dynamic Linear Model
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3. Forecasts

El Nino/La Nina
Ocean temperatures




El NiﬁO 9 January 2025

ENSO Alert System Status: La NiRa Advisory

La Nifia conditions are present at the equator.

They are expected to persist through February-April 2025 (59% chance),

with a transition to ENSO-neutral likely during March-May 2025 (60%

chance). SST Anomalies (°C)
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https://www.cpc.ncep.noaa.gov/products/precip/CWIlink/MJO/enso.shtml#discussion
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Percent Chance (%)

El Nino model forecasts

Official NOAA CPC ENSO Probabilities (issued January 2025) st il sl Lt AR
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https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/index.shtml
33



Precipitation forecast* for this winter (Dec 2024-Feb 2025)

NMME winter 2024-25
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*based on North American Multi-model Ensemble (NMME)

https://www.climate.gov/news-features/blogs/enso/can-little-la-nina-pack-big-precipitation-punch
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Forecast SST anomalies for 2025 suggest a warm
North Pacific but average temperatures along \X/ Coast

Feb-Mar-Apr Apr-May-Jun Jun-Jul-Aug
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https://www.cpc.ncep.noaa.gov/products/people/wwang/cfsv2fcst/htmls/glbSSTe2Sea.html

35



	Slide 1: Recent ocean conditions off the US West Coast
	Slide 2: Today’s talk
	Slide 3: 1. Physical environment drivers
	Slide 4: Global temperatures:  2024 was the warmest year on record
	Slide 5
	Slide 6
	Slide 7: Global temperatures:  2024 was the warmest year on record
	Slide 8: Aside: “Press and pulse” of climate change
	Slide 9: El Niños and La Niñas are tropical phenomena that impact global weather
	Slide 10
	Slide 11: Recent El Niño/La Niña events
	Slide 12: Recent El Niño/La Niña events
	Slide 13: El Niños/La Niñas affect water temperature and Walker Circulation at equator 
	Slide 14: Dec 2024 Monthly SST anomalies
	Slide 15: Relative Niño-3.4 index: Niño 3.4 compared to rest of tropical Pacific (not average of 1991-2020)
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20: 2. Biological response
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31: 3. Forecasts
	Slide 32
	Slide 33
	Slide 34
	Slide 35: Forecast SST anomalies for 2025 suggest a warm North Pacific but average temperatures along W Coast

