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North Pacific sea surface temperatures have shifted to 
multi-year stanzas

Stabeno et al. 2017



Multi-year stanzas → climate reddening

𝜌 = 0 𝜌 = 0.9

Uncorrelated random variability Correlated random variability



Reddening and associated ecological responses can result 
from random white noise



C. Lescher

→ It increases the chance of abrupt, 
random climate tipping points with 
ecosystem implications

→ It can also coincide with increasing 
variability

Why is reddening important?



Questions:

1. Is sea surface temperature 
reddening in the Eastern Bering Sea 
and Gulf of Alaska? 

2. If so, why is it occurring?

3. How likely climate tipping points 
with reddening, and what are the 
potential consequences?

Eastern Bering Sea

Gulf of Alaska



Q1: SST is becoming more red and variable with time



Q2: Climate change is not a driver of SST reddening



Q2: Reddening is not consistent across high-latitude large 
marine ecosystems → climate change is not a driver



Q2: The Aleutian Low can drive SST, but does it drive SST 
reddening?



Q2: Aleutian Low variability explains SST reddening.



Q2: Aleutian Low variability explains SST reddening.

What is the mechanism?



Q3: How likely are tipping points with SST reddening in the 
Bering Sea? 



Q3: Increasing reddening → increased risk of tipping points

Probability of 2016-2019 tipping 
point conditions are predicted 
to occur 17% of the time with 
red noise and 0% of the time 

with white noise 

𝜌 = 0.73𝜌 = 0



Q3: How likely are tipping points with SST reddening in the 
Gulf of Alaska? 



Probability of 2014-2016 tipping 
point conditions are predicted 
to occur 10% of the time with 
red noise and <0.01% of the 

time with white noise 

Q3: Increasing reddening → increased risk of tipping points

𝜌 = 0.67𝜌 = 0



Summary

1. Is sea surface temperature reddening in the 
Eastern Bering Sea and Gulf of Alaska? 

• Yes, though less pronounced in the Gulf.

2. If so, why is it occurring?

• Not climate change → reddening is not 
widespread nor predicted in climate projection 
models

• Aleutian Low variability is driving reddening in 
these systems, but what is the mechanism?

3. How likely are climate tipping points with 
reddening, and what are the consequences?

• Historic and catastrophic tipping point 
conditions are predicted to occur more 
frequently



Questions?
emily.ryznar@noaa.gov


	Slide 1: Red-shifted temperature variability in Alaskan marine ecosystems: implications for climate tipping points Emily Ryznar and Mike Litzow NOAA – AFSC Kodiak Laboratory PICES October 2024
	Slide 2: North Pacific sea surface temperatures have shifted to  multi-year stanzas
	Slide 3: Multi-year stanzas  climate reddening
	Slide 4
	Slide 5
	Slide 6: Questions:
	Slide 7
	Slide 8
	Slide 9: Q2: Reddening is not consistent across high-latitude large marine ecosystems  climate change is not a driver
	Slide 10: Q2: The Aleutian Low can drive SST, but does it drive SST reddening?
	Slide 11: Q2: Aleutian Low variability explains SST reddening.
	Slide 12: Q2: Aleutian Low variability explains SST reddening.
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17: Summary
	Slide 18

