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Heatwaves	of	the	NEP:	
Sampling	Challenges

Andrew W. Leising, NOAA-SWFSC-ERD

Guess 
which one 

is the 
“Blob” 
?????
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The “Blob”The MHW of 2020



Department of Commerce  //  National Oceanic and Atmospheric Administration  //  3

Challenge 1:

● Using just satellite, you might not be able to distinguish between these 
two massive events
○ The “blob” had major impacts
○ While most of you may have not even heard of the 2020 event….

So, how do we differentiate, and why were the impacts so different?
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Warm Blob (2014-2016) Impacts:
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Leti ́cia M. Cavole, Alyssa M. Demko, Rachel 
E. Diner, Ashlyn Giddings, Irina Koester, 
Camille M.L.S. Pagniello, May-Linn Paulsen, 
Arturo Ramirez-Valdez, Sarah M. Schwenck, 
Nicole K. Yen, Michelle E. Zill, and Peter J.S. 
Franks,
“Biological Impacts of the 2013–2015 Warm-
Water Anomaly in the Northeast Pacific: 
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Article in Oceanography (Washington D.C.) · 
June 2016
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Challenge 1: feature differentiation

There have been 
approximately 230 large 
marine heatwaves since 1982, 
with the “blob” and the 
events in 2019 and 2020 being 
essentially the same size.

The duration of the “blob” 
however, was much longer

This was not the only important 
factor….
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Challenge 1:

● Using just satellite, you might not be able to distinguish between these 
two massive events
○ The “blob” had major impacts
○ While most of you may have not even heard of the 2020 event….

So, how do we differentiate, and why were the impacts so different?

SUBSURFACE VERY IMPORTANT!!!!!!!
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Subsurface importance:

Scannell, H. A., Johnson, G. C., Thompson, L., Lyman, J. M., & Riser, S. C. (2020). Subsurface evolution and 
persistence of marine heatwaves in the Northeast Pacific. Geophysical Research Letters, 47, e2020GL090548. 
https://doi.org/10.1029/2020GL090548

Data from ARGO 
floats for a large 
spatial average from 
the open NEP (35.5–
51.5°N, 135.5–154.5°W)

The difference between the two events was part atmospheric, 
but also a difference in subsurface stratification

https://doi.org/10.1029/2020GL090548
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Gliders give us an 
even better view:
Endurance array
Central WA line
Central OR line
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Matching Glider data to Satellite OISST SST 
anomaly

Glider data from the endurance array, OSU
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Challenge 2:

● Getting the actual data for this!!!!
○ Finding the right gliders
○ Finding the right time span
○ Finding the right spatial coverage

New OOI tool is extremely helpful!!!!
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The NEW OOI data explorer!!!!  
Its absolutely fantastic!
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The NEW OOI data explorer!!!!  
Its absolutely fantastic!

New tool lets you rapidly asses which 
gliders will work for your problem: 

1. Temporal coverage
2. Depth Coverage
3. Location
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The NEW OOI data explorer!!!!  
Its absolutely fantastic!

Best part of all?

Once you see what you want, you can 
quickly download the data in various 
formats.
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The old tool….not nearly as handy….
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Even older tool, much worse….but was actually what I used to access the 
data
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Q: Why did I use this horrible thing?

A: I use Matlab for analysis, and ERDDAP directly exports to 
Matlab Format

More importantly, I was able to use Matlab to batch-grab all 
the glider files I wanted, and then combine them into a 
single file for later analysis

However, I did use the OOI tools to explore the files ahead 
of time, so I knew what was there, and what was 
available….
…this has always been a stumbling point in using ERDDAP.
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Challenge 3:

● Scientifically, do these OOI assets cover the right 
time span for this specific research project (e.g. 
heatwaves)?

○ Timespan needs to be long enough to create 
climatology

○ Need coverage of the “blob” but also non-
blob years and last few events as well

○ Needs to cover adequate depth and cross-
shore dimensions

○ Again, the new OOI data explorer is ideal for 
addressing this part….
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Example from Trinidad line
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Summary:
● OOI Asset Strengths:

○ New web tool interface allows rapid assessment of time/space coverage
○ Glider data is really important for Heatwave Analysis (subsurface)
○ Cabled array subsurface data may also be useful (not tackled yet) for 

filling in gaps and higher temporal resolution

● OOI Asset Challenges:
○ Still not as easy to get the data all at once from multiple deployments
○ Some serious gaps in time/space in the glider data
○ Are the datasets long enough for creating climatologies?

■ Will the same sampling schemes be continued in a consistent fashion?
KEY ITEM FOR Longer-term climate change analysis


