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The New Normal? Heat Waves and Ocean
Blobs, What’s Next?

The 2014-16 Event (aka the Blob)

Climate Change Context

Predictability of NE Pacific Waters









Early 2016 SLP (contours) and SST (color fill) Anomalies



What the hell is going on?!

- Toby Garfield  SWFSC
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SST Anomalies Offshore of the Pacific NW 
Northwest
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Walsh et al. (2018)

Jan-Dec 2016 Heat Content Anomaly



Jacox et al. (2018)

2014-16 SST Anomaly



12NOAA/NWFSC/Fish Ecology
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Calanus marshallae

Pseudocalanus 

mimus

Acartia

longiremis

Paracalanus 

parvus

Oithona

similis

Not all copepods are tasty and filling!

Boreal species = 

larger and lipid filled

Calanus 

Warm yearsCold years

Copepod Community 

relates to salmon survival:

Julie Keister UW





Projected Change in SST (Ensemble Model Average)



Temperature is not all that is changing for the ocean!



17Emerging Risks from Marine Heat Waves - Frolicher and Laufkotter (2018)

Heat waves (temperatures exceeding 95th percentile level of the

present climate) are apt to occur more frequently in the ocean
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Walsh et al. 2018. BAMS

NE Pacific Sea Surface Temperatures

Historical and Projected 

Novel climates = new combinations of climate 

variables





Could the Blob have been 
predicted?



22Manu Di Lorenzo and Collaborators

New Efforts to Provide Seasonal Marine Ecosystem Predictions
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NMME SST Anomalies
August 2013 for DJF 2013-14



DJF 2013-14 observed SST Anomalies



Composite Sea Surface Temperature Anomalies

El Nino (last 4)                            La Nina (last 4)



Final Remarks

• A marine heat wave (MHW) of unprecedented intensity 
and duration occurred in the NE Pacific during 2014-16.

• It was especially severe because of the baseline warming 
that has occurred; comparable events are apt to become 
increasingly frequent in future decades.

• There appears to be some predictability for the waters of 
the NE Pacific on time horizons as long as 6-12 months.



Back-Up Slides
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cod @ CGOA

Pacific Cod and their Vertical Displacements in the Central GOA (near Kodiak Is.)

The bigger the dot, the bigger the fish (10 to 70+ cm)    Yang et al. (2019)
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King et al. (ICES, J. Mar. Sci., 2011)
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MHW of 2019 versus “The Blob”: SST Anomalies   

2019 MHW  


