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Key Question

❖ How do you unify different sources of observations for the 
comparison and evaluation of atmospheric chemistry and air 
pollution models? 
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Key Question

❖ How do you unify different sources of observations for the 
comparison and evaluation of atmospheric chemistry and air 
pollution models? 

❖ What happens when your models increasingly exist on 
unstructured model grids?  
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Motivation: Community Model Evaluation Tool

❖ Collaborative NOAA and NSF NCAR project: MELODIES (Model EvaLuation Using 
Observations, DIagnostics in Earth Science) MONET (Model ObservatioN Evaluation 
Tool) 

❖ Python-based, open-source tool to evaluate research and operational models 
against surface, aircraft, and satellite observations.

❖ Integrate multi-resolution observations (temporal, vertical, spatial, & chemical) for a 
deeper understanding of model biases.

Model Observations Pairing Plotting

Save the paired dataframe 
as a netcdf for additional 

analyses
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MELODIES-MONET 
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MELODIES-MONET 

Core Functionality
A diagnostic, Python-based tool that 
does data ingestion, pairing, & plotting.

Operational Impact
Unified evaluation of atmospheric 
chemistry and air quality models against 
NOAA, NSF NCAR, & NASA field 
campaigns, surface observations, 
TEMPO & TROPOMI satellites, & more.  

Source Code: github.com/NCAR/MELODIES-MONET

User Guide: melodies-monet.readthedocs.io

ReadTheDocs

https://github.com/NCAR/MELODIES-MONET
https://melodies-monet.readthedocs.io/
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User Guide: melodies-monet.readthedocs.io
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Community Earth System Model (CESM)

CESM-FV CESM-SE CESM-MPAS



Community Earth System Model (CESM)

Refined mesh

Base grid



19

Community Earth System Model (CESM)

CESM-FV CESM-SE CESM-MPAS

Ph
ili

pp
in

es

100km x 100km



20

Community Earth System Model (CESM)

CESM-FV CESM-SE CESM-MPAS

Ph
ili

pp
in

es

100km x 100km 100 km -> 14km x 14km



21

Community Earth System Model (CESM)
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❖ UXarray
❖ Update MELODIES MONET to accept a SCRIP / MESH file
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MONETIO 

Model specific
grid geometry
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Plotting Green arrows BEFORE pairing
Blue arrows AFTER pairing
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Plots 
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Objectives include:

❖ Improving connections between satellites and 
surface networks through chemically detailed, 
vertically- and diurnally-resolved in-situ 
measurements

❖ Investigating and further developing satellite 
proxies for air quality

❖ Investigating the complex factors controlling air 
quality across urban areas

Planned Airborne Field Studies 

NSF SCENICS & NASA HAMAQ
Stereoscopy of Multi-scale Chemical Exchanges and Interactions between a City and its Surroundings

NASA Hemispheric Airborne Measurements of Air Quality
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MELODIES-MONET can now 
natively read, pair, & plot unstructured 

model grids for surface, aircraft, & satellite 
observations 
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MELODIES 
MONET 

Website   

MELODIES-MONET can now 
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model grids for surface, aircraft, & satellite 
observations 
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LinkedIn
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@utah.edu


