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MITgcm Data Assimilation Packages

• ECCO: model-data comparisons using 
gridded datasets  

• PROFILES: model-data comparisons at 
observed locations using vertical columns 
of data 

Monthly Mean SST

https://argo.ucsd.edu/wp-content/uploads/sites/361/2020/06/vertical_section_atlas.gif



ObsFit Overview

[ https://github.com/averdy/obsfit_mitgcm ]

• A generalization of the profiles package 

• Observations do not need to be on a regular grid or a 
fixed set of depths  

• No “empty” depth levels or horizontal grid points 

• Observations can be made of multiple samples that 
are averaged spatially and/or temporally 

• ObsFit samples the model at the time and location of 
observations, calculates the cost, and produces a 
model-equivalent output file that is directly comparable 
to the input file. 



Example Use Case: SWOT SSH
Assimilating one SWOT swath 

• Spatially sparse  

• One hour of data 

• LLC270 

Using pkg/ecco: 

• Need global grid for each hour of the year 

• Input file size = 66.4 GB  

Using pkg/obsfit 

• Average data within each grid cell 

• Input file size = 412 MB



Pre-Processing Data for Spherical-Polar Grid
For each observation, specify: 
start time, observed value, uncertainty 

An observation is made of NP samples; for each sample specify: 
spatial coordinates (lat,lon,depth), property type (T, S, U, V, SSH) 

Optional fields: 
number of samples (default = 1) 
sample weight (default = 1) 
observation duration (default = 0) 

See obsfit_mitgcm/make_obsfit_example.m 



Pre-Processing Data for LLC Grid
For each observation, specify: 
start time, observed value, uncertainty 

An observation is made of NP samples; for each sample specify: 
spatial coordinates (x,y,z), property type (T, S, U, V, SSH), 
sample grid interpolation values 

Optional fields: 
observation duration (default = 0) 
number of samples (default = 1) 
sample weight (default = 1) 

 

sample_interp_XC11 
sample_interp_YC11 
sample_interp_XCNINJ 
sample_interp_YCNINJ 
sample_interp_i 
sample_interp_j 
sample_interp_w 

Algorithm based off of https://github.com/gaelforget/MITprof

https://github.com/gaelforget/MITprof


Pre-Processing Data for LLC Grid

sample_interp_{XCNINJ, YCNINJ}

sample_interp_{XC11, YC11} sample_interp_{i,j}



Model - Data Comparison

input:

output:

example.nc 
observed value 
uncertainty 
sample type 
observation time 
latitude 
longitude 
depth 

example.equi.nc 
model equivalent value 
mask



Model - Data Comparison

input:

output:

example.nc 
observed value 
uncertainty 
sample type 
observation time 
longitude 
latitude 
depth 

example.equi.nc 

model equivalent value 
mask



Status Update
• PR submitted last Friday 

• LLC grid compatibility still under development (but close!) 

[ https://github.com/averdy/obsfit_mitgcm ]
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