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MOPITT is a Satellite Instrument that 
measures CO in the Atmosphere
• Measurements Of Pollution In The Troposphere

• Remote sensing of CO using thermal IR and reflected 
near-IR (daytime)

• Gas Filter Correlation Radiometer
• Broad averaging kernels, most sensitivity around 500 hPa

• Launched on NASA’s TERRA satellite in 2000
• Polar orbit with equator crossing time around 10:30 

(morning and night)
• Global coverage every three days 
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California Wildfires Observed by 
NASA on November 10, 2018



The MOPITT Forward Model Design
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• The Forward Model is built upon a high spectral resolution 
line-by-line radiative transfer model (GENLN3), combining the 
atmospheric transmission with the particularities of the 
instrument’s optics.

• The Forward Model has been an integral and successful 
component of the nearly twenty-year MOPITT dataset.

• Over the mission, refinements to the Forward Model 
employed in the MOPITT retrieval algorithm have been critical 
to improving the MOPITT retrieval products.
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The Use of the Forward Model
MOP01

Level 1 File

Level 1 
Processor

Radiance

Geolocated
Calibrated 
Radiance

Instrument
Counts

Level 2 Processor

Maximum 
Likelihood 
Method

L1 Radiance

A Priori 

Model Radiance 

DEM
Water Vapor
Temperature

MOPFAS

CO Profiles
MOP02

Level 2 File

Instrument Cell 
Parameters

GENLN3MOPABSScaled Input Files

4
Deeter, M. N., et al. (2003). Operational carbon monoxide retrieval algorithm and selected 
results for the MOPITT instrument, J. Geophys. Res. 108, doi:10.1029/2002JD003186



Enhancements
MOPFAS was created twenty years ago and has been remarkably useful and 
resilient. It has evolved in a piecemeal way with new features added on or 
branches of development made obsolete. In this period, there has not been any 
systemic refurbishment of the MOPFAS code until now. Enhancements include: 
• Translate wrapper scripts from csh to python

• Improved date handling and string manipulation
• More sophisticated looping
• Centralized configuration and setting of default values

• Robust error trapping
• Segregation of processing code and input/output files
• Argument passing through function calls rather than tmp files
• Output is created in directories identified by date

• Protection from over-writing critical files or using stale input files
• Flatter architecture
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#! /bin/csh



Planned Applications
• The MOPITT Team will need to adjust MOPFAS in the 

foreseeable future due to:
• Decay of the Terra orbit

• Terra is healthy and functioning well beyond its design life.
• At the end of its scientific life, Terra will be maneuvered out of its 

current Low Earth Orbit (LEO) into an orbit which poses less risk to 
other scientific satellites. This will require a significant burst of fuel.

• In order to conserve fuel for this final orbit-lowering maneuver, 
Terra will be allowed to gradually drift out of its current LEO.

• Adjustments of the instrument
• The gas cells that are part of the correlation radiometer are slowly 

leaking.
• Changes such as adjusting the sieve temperature in order to 

increase the gas cell pressure is being considered. 
• Responses to unforeseen changes in instrument performance
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Gas cell pressure has been 
slowly changing over the past 
20 years



New Instrument Development

This enhanced version of the Forward Model will make it easier for use 
to develop new instruments through efficient code organization of the 
instrument parameters. Allowing for:

• Creation of simulations of new instrumentation
• Estimation of error of existing instruments
• Optimization of pass-band filters for the detection of other gases
• Retrieval error estimates
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Astronomy
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• Planetary atmospheres can be modeled
• Retrievals can be performed using ground or space based telescopes



Web Interface to be Developed

• Initiate
• Adjust parameters
• Initiate jobs from web interface

• Monitor
• Track progress and troubleshoot in real time
• Detect any unexpected gaps in production

• Visualize Output
• Qualitative inspection of results
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