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You just ran your MOM6 simulation

N W A12, sea  surfa ce tempera ture, 2010-05-01



correct?
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define filters in time, space, variables
f et c h Argo da t a  wi t h f i l t er s  ( e . g.  wi t h a r gopy )
l oa d f i l t er ed da t a  i nt o memor y  ( a r r a y )

Next: loading NWA temperature observations from different 
products (Argo, GLODAP, Spray Gliders)
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csv is inefficient

“TEMP”, 
“temperature”,
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need to process 
one file per float
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csv is inefficient

“TEMP”, 
“temperature”,
“G2temperature”

need to process 
one file per float

Next: loading NWA temperature observations from three different 
products (Argo, GLODAP, Spray Gliders)

bottlenecks:

○ both knowledge-rela ted
(.csv, .netCDF ; a rra y  vs ta bula r)

○ a nd technologica l
(slow rea d performa nce; 
long workf lows)

lack of uniform access



how can we make 
y our life ea sier?



CrocoLake: cloud-optimized collection of observations

CrocoLake

CROCODILE’s “best and freshest” collection of ocean observations

○ ma inta ined by  me @  W H OI -N CAR

○ ~1.2 billion observa tions

○ both phy sica l a nd biogeochemica l mea surements

○ it’s  a  collection: Argo (~97% of  obs), G L ODAP, S pra y  G liders,

Olea nder X B T, OCS  S a ildrones

○ only  da ta  already QCed by provider
○ contains instrument errors (where available), not representation errors

○ updated weekly (Argo, OleanderXBT)

○ formats: parquet, (DART’s obs sequence)

https://crocolakedocs.readthedocs.io/en/latest/index.html
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CrocoLake

CROCODILE’s “best and freshest” collection of ocean observations

○ close colla bora tion with S usa n W ijf fels a nd Da vid N icholson @ W H OI :

▹ Argo Core a nd B G C tea ms

▹ Ocea n V ita l S igns N etwork (OVSN)

⇒ specia l interest in 

N orthW est Atla ntic

CrocoLake: cloud-optimized collection of observations

https://crocolakedocs.readthedocs.io/en/latest/index.html
https://www2.whoi.edu/site/argo/
https://www2.whoi.edu/site/argo/
https://ovsn.whoi.edu/
https://ovsn.whoi.edu/


CROCODILE’s “best and freshest” collection of ocean observations

○ multi- la ngua ge support:

✓ crocola ke-py thon

✓ crocola ke-ma tla b

✓ crocola ke-julia

○ on-disk  CrocoL a ke is the sa me

○ code to a ccess cha nges with 

la ngua ge

CrocoLake

CrocoLake: cloud-optimized collection of observations

https://github.com/boom-lab/crocolake-python
https://github.com/boom-lab/crocolake-python
https://github.com/boom-lab/crocolake-python
https://github.com/boom-lab/crocolake-python
https://github.com/boom-lab/crocolake-matlab
https://github.com/boom-lab/crocolake-matlab
https://github.com/boom-lab/crocolake-matlab
https://github.com/boom-lab/crocolake-matlab
https://github.com/boom-lab/crocolake-julia
https://github.com/boom-lab/crocolake-julia
https://github.com/boom-lab/crocolake-julia
https://github.com/boom-lab/crocolake-julia
https://crocolakedocs.readthedocs.io/en/latest/index.html


CrocoLake

CrocoLake: cloud-optimized collection of observations

https://crocolakedocs.readthedocs.io/en/latest/index.html
http://drive.google.com/file/d/1HzZD6kObkZJCs_uObCdxDI447K58iWud/view


CrocoLake: cloud-optimized collection of observations



filters

loa d f iltered da ta  
(simila r sy nta x  in 

Ma tla b, J ulia )

da ta  in sa me 
uniform structure

(pa nda s da ta fra me)

few lines!
no treatment for each db!

CrocoLake: cloud-optimized collection of observations



CrocoLake: cloud-optimized collection of observations



CrocoLake: cloud-optimized collection of observations



World Ocean Database

Pros

Cons○ updates every ~5 years (major)

or quarterly (minor, Nov ‘24?)

○ fill in form to download

○ not cloud -optimized

○ fewer metadata (units)

○ fewer observations (for now…?)

○ generally “beta”

○ weekly refreshed

○ download with link

○ fast and cloud -optimized

○ I’m here :)

tell me what you need

○ long established

○ ad hoc QC

○ largest records

CrocoLake

CrocoLake: cloud-optimized collection of observations



Comparing model output to observations (CrocoLake, WOD)



DART tools

(“perfect_model_obs”)

The Data Assimilation 
Research Testbed (DART) is 
an open -source, freely 
available community facility 
for ensemble data 
assimilation (DA).
dev & maintained by NCAR

Comparing model output to observations (CrocoLake, WOD)



DART tools

(“perfect_model_obs”)

The Data Assimilation 
Research Testbed (DART) is 
an open -source, freely 
available community facility 
for ensemble data 
assimilation (DA).
dev & maintained by NCAR

CrocoCamp 

runs it for you!

Comparing model output to observations (CrocoLake, WOD)



DART tools

(“perfect_model_obs”)

CrocoCamp

CrocoCamp

Comparing model output to observations (CrocoLake, WOD)



DART tools

(“perfect_model_obs”)

you get this from MOM6

CrocoCamp

CrocoCamp

Comparing model output to observations (CrocoLake, WOD)



DART tools

(“perfect_model_obs”) how about this?

CrocoCamp

CrocoCamp

Comparing model output to observations (CrocoLake, WOD)



DART tools

(“perfect_model_obs”) how about this?

CrocoLake (or WOD)

CrocoCamp

CrocoCamp

Comparing model output to observations (CrocoLake, WOD)



DART (“perfect_model_obs”)

interpolates model

onto obs space

⇒ we need observations in 
‘observation sequence’ file format:

● CrocoL a ke:
○ script to build y our own

■ ca n f ilter by  a ny  va ria ble
(e.g. pla tform number, 
region, time)

Comparing model output to observations (CrocoLake, WOD)



Workflow example #1

model output: one f ile with a  10-da y  run, with da ily  a vera ges

CrocoLake obs_sequence files: 10 f iles with da ily  spa rse observa tions

CrocoCa mp:
○ splits model output a long ‘time’
○ ma tches sna pshots with obs_ seq.in f iles
○ interpola tes model sna pshot to ALL obs in corresponding obs_ seq.in f ile
○ it does not re-use the sa me obs_ seq.in f ile (a ssumes pa iring is unique)

⇒ y our model-obs “resolution” is  y our run’s a vera ges
⇒ obs_ seq.in f iles must ha ve tha t “resolution”



Workflow example #2

○ N W A12_ demo_ 01.nc
(with da ily  a vera ges)

○ obs_ seq_ CL .20100501.out
○ obs_ seq_ CL .20100502.out
○ obs_ seq_ CL .20100503.out
○ …

input

input



○ NWA12_demo_01.nc
(with da ily  a vera ges)

○ obs_ seq_ CL .20100501.out
○ obs_ seq_ CL .20100502.out
○ obs_ seq_ CL .20100503.out
○ …

○ N W A12_ demo_ 01.nc_ tmp0
○ N W A12_ demo_ 01.nc_ tmp1
○ N W A12_ demo_ 01.nc_ tmp2
○ … 

split (&  delete once done)

input

inputtemporary

Workflow example #2

CrocoCamp



○ NWA12_demo_01.nc
(with da ily  a vera ges)

○ obs_ seq_ CL .20100501.out
○ obs_ seq_ CL .20100502.out
○ obs_ seq_ CL .20100503.out
○ …

○ N W A12_ demo_ 01.nc_ tmp0
○ N W A12_ demo_ 01.nc_ tmp1
○ N W A12_ demo_ 01.nc_ tmp2
○ … 

split (&  delete once done)

CrocoCa mp + DAR T’s 
perfect_ model_ obs

CrocoCa mp

○ obs_ seq_ 0001.out, …○ model-obs.pa rquet

input

inputtemporary

outputoutput

Workflow example #2



4. Observations in 

DAR T’S  obs_ sequence forma t:

a . CrocoL a ke: obs_ converter in DAR T 

b. Other: check DAR T /  ma ke y our own

Comparing model output to observations (CrocoLake, WOD)

Recap of the ingredients:

1. MOM6/ R OMS  model output

2. DAR T

3. CrocoCa mp



Final remarks + outlook

Future plans:
● customiza ble interpola tion windows without cha nging f iles resolution

● tools for compa risons with climatologies

● improved ef f iciency
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