
Model-data comparison

2024 State of the NEP Meso- and Submesoscales

• Carry heat, nutrients, gasses from coastal to offshore
• Simulations can assimilate physics, harder to assimilate biogeochemistry
• Better understand mixing processes

Why?
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Figure 1: Example concurrent data sets from the SWOT Cal/Val mission. Left) example estimated
Chlorophyll-A in the region we propose to study. SWOT Cal-val track 26 is overlain for comparison,
and glider data is shown from June 2023 as a colored track representing temperature at 200 m.
Note that the glider and the SWOT track coincide with a small anti-cyclonic eddy, but that there
is also lots of other important variability in the region. The small eddy is likely just on the edge
of detection for existing altimetry products, but should be resolvable with SWOT. Right) data
collected from SWOT Nadir data (top) and concurrent glider data (geostrophic heights, referenced
to 1000 m). Bottom panels are three of the passes through the small eddy, showing both the eddy
and the complex stirring structures in the temperature field around it. In the top panel, note
the good agreement between the average SWOT altimetry and the glider data, but also note the
pass-by-pass noise in the altimetry (grey lines).

Understanding and measuring mesoscales 
requires a variety of approaches and statistics.

Combining methods

- GIOPS-west config
- Near-slope temperature 

anomaly more diffuse
- Far less variance at higher 

wavenumber
- In-situ observations are 

important!
- Effect on large scale?
- Work to be done!

- Subpolar gyre smaller 
over decadal scales (?)

- Perhaps recovering in 
2023 and 2024?

Malick et al 2017

Hristova et al 2019

LineP

- 6-7 large detectable eddies (but some not detected!)

- Three large eddies
- 2/3 easily seen in altimetry
- Stirring in wake of eddies

- California Undercurrent variability
- Width changes; turbulence changes.
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- Warm water width varies 100-250 km (even more inter-annually)
- Temperature varies, cohesiveness varies.  
- More variability Jun-Aug?

Variability in California Undercurrent

C?

C?

20 occupations

Ocean gliders:

Southern Line 
20 occupations

LineP 6 occupations

Calvert Line
8.5 occupations

NEPOM

Glider

State of the subpolar gyre
https://cproof.uvic.ca

https://cproof.uvic.ca

