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Mesoscale Eddies

❖ Coherent ocean vortices (30+ km 
r adius )

❖ U biquitous  thr oughout the w or ld’s  
ocean s

❖ C on tr ibutes  as  m uch to m as s  tr an s por t 
as  the m ean  f low  (Zhan g et al., 20 14)

B as ic  s tr uc tur e of  eddies  
(Zhan g et a l., 20 14)

2 Zhan g, Z., W . W an g, an d B . Qiu , 20 14: Ocean ic  m as s  tr an s por t by  m es os cale eddies . Science , 345 , 322–324, https://doi.org/10.1126/science.1252418 .

https://doi.org/10.1126/science.1252418
https://doi.org/10.1126/science.1252418
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Arabian Sea Eddy Tracking Examples

http://www.youtube.com/watch?v=PY84-Lj6pdA


Aliasing Problems with 
Submesoscale 
Eddies/Interpolation

Aliasing Diagrams (Robeson & Janis, 1998)
R obes on, S ., and M . J anis , 1998 : C om par is on of  tem por al and u nr es olv ed s patia l 
v ar iability  in  m u ltiy ear  tim e- av er ages  of  a ir  tem per atu r e. C lim . R es ., 10 , 15– 26, 
https :/ / doi.or g/ 10 .3354/ cr 0 10 0 15.
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❖ G lobal, con s tan t 
obs er v ation al data lim ited to 
surface measurements

❖ Aliasing and spatial 
interpolation are both 
problems for mesoscale data, 
and not easily fixed without 
submesoscale data 



Submesoscale Structures 
in Mesoscale Eddies

❖ Easy to ID eddies with Sea 
L ev el A n om aly  con tour s , 
c los ed s tr eam lin es , etc .

❖ Does  the s ubm es os cale 
s tr uctur e of  m es os cale 
eddies  im pact ability  to 
tr ack ?

❖ A lm os t cer tain ly  to s om e 
degr ee, depen ds  on  
algor ithm  us ed

C om par is on  of  eddy  tr ack in g 
m ethods , G r eat W hir l R egion s  (E r n s t 
et al., in  pr epar ation )5



Submesoscale Eddies & 
Energy Transfer Between 
Scales 

❖ Evolution and 
s plittin g/ m er gin g 
betw een  eddies  alm os t 
cer tain ly  in v olv es  m ajor  
pr oces s es  at the 
s ubm es os cale

❖ C ould help c lar if y  how  
cer tain  m es os cale eddies  
f or m / dis s ipate + w hat 
s tr uctur es  s pin  of f  them C om par is on  of  eddy  tr ack in g 

m ethods , L ak s hadw eep H igh r egion  
(E r n s t et al., in  pr epar ation )6



Summary

❖ SWOT data will provide the first 
w ides pr ead obs er v ation al in s ights  in to 
how  w ides pr ead s ubm es os cale eddies  ar e 
in  r elation  to m es os cale eddies

❖ A ls o pr ov ide n ew  ideas  of  how  thes e 
s patial s cales  in ter act an d how  en er gy  
f low s  betw een  them , cr itical f or  better  
eddy  tr ack in g algor ithm s  7
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