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MPAS Native Grid is Great!

Motivation
● I will go over a variety of tools to help analyze and plot 

data from MPAS-A on the native grid
﹣Command line tools for ‘quick looks’
﹣Simple plotting with xarray, uxarray and matplotlib
﹣Make much nicer plots of MPAS-A output variables 

and adding wind barbs
﹣Vertical cross-sections
﹣Calculating basic averages, max, min, etc with 

xarray
● I will cover basic regridding tools if it is absolutely 

necessary to regrid
﹣Command line with CDO
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Tools for MPAS

How do I deal with the weird “grid cells”?

● How do I look at it? It doesn’t work with ncview!
● ncvis is here to save the day! Works with 

unstructured meshes and easy to use
﹣module load ncvis

● If you are plotting from *static.nc, *grid.nc, 
*init.nc or a history*nc file all the grid 
information is already there

● If you are plotting from a diag*nc file you need 
to include a file that has all the grid information:

ncvis diag.2000-01-01_00.nc domain.grid.nc
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Tools for MPAS

● For analysis and plotting in python uxarray is a 
great tool!
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From Global to Regional
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Example python notebooks

First, grab this github repository with example notebooksIn your mpas_tutorial directory:git clone https://github.com/abjaye/mpas_tutorial_notebooks.git

● First, grab this github repository with example notebooks

● In your mpas_tutorial directory:

git clone https://github.com/abjaye/mpas_tutorial_notebooks.git

http://ondemand.hpc.ucar.edu/


Post-processing and visualizing MPAS-A output7

NCAR JupyterHub

I’ll step through some screenshots showing a jupyterhub loginondemand.hpc.ucar.eduClick on ‘Jupyter’

● I’ll step through some screenshots showing a jupyterhub login

ondemand.hpc.ucar.edu

Click on ‘Jupyter’

http://ondemand.hpc.ucar.edu/
https://ondemand.hpc.ucar.edu/
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NCAR JupyterHub

● I’ll step through some screenshots showing a jupyterhub login

ondemand.hpc.ucar.edu

● Select project account

● Further down change your

      wall time(default is 1hr)

● Click launch

https://ondemand.hpc.ucar.edu/
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NCAR JupyterHub

● I’ll step through some screenshots showing a jupyterhub login

ondemand.hpc.ucar.edu

● It might be in the queue 
for a bit

● When it says running and 
is green click ‘Connect to 
Jupyter’

● It will take you to a jupyter 
launch page

https://ondemand.hpc.ucar.edu/
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NCAR JupyterHub

● I’ll step through some screenshots showing a jupyterhub login

ondemand.hpc.ucar.edu

● Click on NPL 2025b

● It will launch a new jupyter 
notebook

https://ondemand.hpc.ucar.edu/
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NCAR JupyterHub

● In your home directory in a terminal window you will want to link your scratch 
directory: 

     cd /glade/u/home/${user}

     ln –sf /glade/derecho/scratch/${user} scratch

● Use the column on the left 
to navigate to a notebook

● When it opens click in the 
upper right to pick an 
environment

● You can select your kernel 
from a drop down menu.

● NPL 2025b
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Let’s plot some data!

We want to plot daily precipitation for a variable 
resolution mesh, then zoom in



Post-processing and visualizing MPAS-A output13

Let’s plot some data!

We want to plot daily precipitation for a variable 
resolution mesh, then zoom in
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Let’s plot some data!

Calculate daily max, min and average 2m temperature.
Plotting is essentially the same as it was for precip
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Overlaying wind barbs

● Now we want to overlay wind barbs over temperature and plot the global 
mesh on a different projection

● Wind barbs can be tricky with an unstructured mesh
﹣We need to interpolate to a 2d grid using griddata
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Overlaying wind barbs
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Vertical cross-sections

● Here we will make a cross-section of zonal (uwind) water vapor mixing ratio 
(qv) flux and plot with either quivers or wind barbs

● flux = qv*uwind
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Vertical cross-sections
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Vertical cross-sections

● Now we will plot relative humidity with contours of wind overlayed
● Also, it would make sense here if we did non-zonal cross-sections!



Post-processing and visualizing MPAS-A output20

Variable mesh resolution plot
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Variable mesh resolution plot (and regional!)
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Regridding options

What if we need to regrid?
● CDO (climate data operators) work really well to quickly regrid files from the MPAS-A native grid to a lat-lon 

domain
﹣Best to regrid to the finest resolution of your mesh
﹣For flux fields such as precipitation you should use conservative remapping. For others, you can use bilinear 

or nearest neighbor as well
﹣ Important that you output the CF-compliant ‘Time’. CDO doesn’t know what to do with xtime
﹣This will struggle with 3D variables. You will need to use ‘–selgrid,1’

cdo -P 1 -f nc5 sellonlatbox,270,310,25,55 -remapcon,r10018x5009 -setgrid,mpas:$mpas_grid 

-selname,mslp,t2m,u10,v10 $ifile $ofile

cdo -P 1 -f nc5 -remapcon,r360x181 -setgrid,mpas:$mpas_grid –selgrid,1 $ifile $ofile
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Regridding options

cdo -P 1 -f nc5 -remapcon,r360x181 -setgrid,mpas:SouthAmerica.grid.nc –selgrid,1 

diag.2014-09-13_00.00.00.nc diag.2014-09-13_00.00.00.ll.nc
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Questions??

jaye@ucar.edu


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24: Questions??  jaye@ucar.edu

