
Using MIDA for Data 
Assimilation



MIDA setup

MIDA will need the following files to operate:
1. A config file (e.g. config.txt)
2. A parameter description file (e.g. param.csv)
3. A parameter file for execution (e.g. paramValue.txt)
4. A list of observation values (e.g. obs.txt)
5. A list of observation variance (e.g. obsVar.txt)

• This is optional 
6. Model executable file (e.g. Fe_Wells_MIDA.R)
7. If using R, a .bat file (e.g. run.bat)

• The bat file runs the Rscript as an executable

Everything else in the folder is created by MIDA



MIDA config file

MIDA will need the following files to operate:
1. A config file (e.g. config.txt)
2. A parameter description file (e.g. param.csv)
3. A parameter file for execution (e.g. paramValue.txt)
4. A list of observation values (e.g. obs.txt)
5. A list of observation variance (e.g. obsVar.txt)

• This is optional 
6. Model executable file (e.g. Fe_Wells_MIDA.R)
7. If using R, a .bat file (e.g. run.bat)

• The bat file runs the Rscript as an executable

There are three # symbols in the first line (no spaces):
First #: file location of observations
Second #: file location of observation variance
Third #: file location of output file from executable model

The second line maps your observations to your output:
• When using the above example, the length of obs.txt and 

output.txt must be the same
• The observations in each text file should be in same order
• Other more complicated mapping is possible

Simu_map is where you would develop your mapping fuction(s)

To think about:
• The obs.txt and obsVar.txt are created by hand from 

your data
• The output.txt file should be output from your 

executable code
• Make sure they align in length and observations if 

this simple mapping is used



MIDA Parameter csv

MIDA will need the following files to operate:
1. A config file (e.g. config.txt)
2. A parameter description file (e.g. param.csv)
3. A parameter file for execution (e.g. paramValue.txt)
4. A list of observation values (e.g. obs.txt)
5. A list of observation variance (e.g. obsVar.txt)

• This is optional 
6. Model executable file (e.g. Fe_Wells_MIDA.R)
7. If using R, a .bat file (e.g. run.bat)

• The bat file runs the Rscript as an executable

The param.csv file describes your parameters:
1. No.: The arbitrary parameter number (should align with executable)
2. Name: Name of parameter (can be arbitrary)
3. DA: Controls if parameter is included in DA – 1 for yes, 0 for no
4. Default: The starting parameter values for your model
5. Min: Minimum allowable parameter value
6. Max: Maximum allowable parameter value
7. Fullname: full description of parameter
8. Unit 
9. Reference

To think about:
• * indicates a column that must be filled
• Min/Max can be created arbitrarily (e.g. default*0.5) or based 

on your knowledge
• Is used by MIDA, but not used by your model executable
• File must be saved as MSDOS-type csv (not UTF-8 or others)



MIDA Parameter txt

MIDA will need the following files to operate:
1. A config file (e.g. config.txt)
2. A parameter description file (e.g. param.csv)
3. A parameter file for execution (e.g. paramValue.txt)
4. A list of observation values (e.g. obs.txt)
5. A list of observation variance (e.g. obsVar.txt)

• This is optional 
6. Model executable file (e.g. Fe_Wells_MIDA.R)
7. If using R, a .bat file (e.g. run.bat)

• The bat file runs the Rscript as an executable

To think about:
• Must align with parameters in model executable
• Should be simple list, no header, no column names
• When running, MIDA outputs parameters to this file that are 

then ran through your model executable



MIDA Observation files

MIDA will need the following files to operate:
1. A config file (e.g. config.txt)
2. A parameter description file (e.g. param.csv)
3. A parameter file for execution (e.g. paramValue.txt)
4. A list of observation values (e.g. obs.txt)
5. A list of observation variance (e.g. obsVar.txt)

• This is optional 
6. Model executable file (e.g. Fe_Wells_MIDA.R)
7. If using R, a .bat file (e.g. run.bat)

• The bat file runs the Rscript as an executable

To think about:
• obs and obsVar must align
• Should be simple list, no header, no column names
• When running, MIDA compares obs.txt and obsVar.txt with 

model executable results (output.txt)



MIDA model executable

MIDA will need the following files to operate:
1. A config file (e.g. config.txt)
2. A parameter description file (e.g. param.csv)
3. A parameter file for execution (e.g. paramValue.txt)
4. A list of observation values (e.g. obs.txt)
5. A list of observation variance (e.g. obsVar.txt)

• This is optional 
6. Model executable file (e.g. Fe_Wells_MIDA.R)
7. If using R, a .bat file (e.g. run.bat)

• The bat file runs the Rscript as an executable

To think about:
• Model executable must take par input and output model results
• Rscript is called by a run.bat (create run.txt file and then change file name)
• Bat file should contain “Rscript.exe XXXXXX.R” where x is file name
• When running, MIDA sends parameters to model and receives the 

modeled output from the model executable



MIDA Run



MIDA Run
Preparation of Data Assimilation (only needed once to create namelist.txt file):
1. Assign number of simulations
2. Find location of MIDA folder
3. Load parameter description (csv file)
4. Load config.txt file location
5. Save to namelist file

Execution of Data Assimilation:
1. Select namelist file (created by previous steps)
2. Run Data Assimilation



MIDA controls

You can edit the namelist directly to control DA:
1. Change MCMC iterations
2. Change max accepted value from cost function
3. Change MCMC parameter step size

You could also manually change file 
location/names of filed used by MIDA if necessary

If changes are made to the namelist while MIDA is 
open it is recommended to restart MIDA’s main.exe 
before data assimilation.



MIDA plot graphing

After DA, simply click Generate plots to look at the posterior distribution



WG1 example setup



Setup R path on Windows

First find the x64 folder that contains your R install

Copy the folder location

It should look something like this:
C:\Program Files\R\R-4.0.3\bin\x64



Setup R path on Windows

Find your environmental variables:
1. In the search enter “view advanced system 

settings”
2. When opened, click “environmental variables”



Setup R path on Windows

Add the R folder location to your path:
1. Click Path in User variables
2. Click Edit
3. Click New on Edit environment variable window
4. Paste R folder path (e.g. C:\Program Files\R\R-

4.0.3\bin\x64)
5. Click OK

Repeat the same procedure for the system 
variables



MIDA folder setup
Download WG1 MIDA example from email
1. Save/extract the MIDA folder to your desired file 

location
2. Open the nameList.txt file with notepad
3. Copy MIDA’s new folder location and replace all 

instances of C:\Users\jw2636\OneDrive\Career\NAU 
Post-doc\Working groups\Luo_WGP1\MIDA

4. Alternatively, replace the MIDA folder location in the 
config.txt file and generate a new nameList file using 
MIDA (which you’ll have to do if you plan on changing 
the mapping functions, so might as well update the 
folder locations in both files)

From there you can now open MIDA.exe, select 
nameList.txt and test DA

You can edit simulation numbers, acceptance cutoffs, and 
step-size as described in the previous section

You can also change your model executable file to test 
other model structures. Simply add the R file to the 
folder, change the file name in nameList.txt, and update 
the Rscript’s name in run.bat



Initial MIDA results


