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Professional 

Statement 

 

Dr. Sean Crowell employs instruments and models to improve scientific understanding 

the exchange of carbon between the land, ocean, and atmosphere. More specifically, 

he uses in situ and space-based observations in concert with atmospheric models and 

machine learning emulators to retrieve actionable scientific information from satellite 

remote sensing data in order to constrain surface fluxes, and additionally attributes 

those fluxes to different carbon cycle processes. He was formerly the Deputy Principal 

Investigator and Project Scientist for the Geostationary Carbon Observatory (GeoCarb) 

mission, a geostationary carbon gas imaging satellite. He is a member of the Orbiting 

Carbon Observatory-2/3 and ASCENDS science teams and works with international 

institutions on development of observations and models to improve our understanding 

of the carbon cycle. 

Research 

Interests 

Remote Sensing of Trace Gases, Data Assimilation, Atmospheric Tracer Transport 

Modeling, Carbon Cycle Modeling, Carbon-Climate Feedbacks, Land-Atmosphere 

Interactions  

 

Professional 

Experience 

 

University of Rochester, Rochester, New York, USA 

Assistant Professor (January 2026 – Present) 

• Build a research lab focused on remote sensing, the carbon cycle, and 

atmospheric modeling 

• Teach courses related to research topics 

• Mentor students and postdoctoral scholars  

• Serve on University appointed committees 

 

LumenUs Scientific, Oklahoma City, Oklahoma, USA 

President and Chief Scientist (November 2022 – Present) 

• Managing the GeoCarb Mission closeout on behalf of the University of 

Oklahoma and NASA: programmatic as well as technical performance testing 

and analysis  

• Developing new mission concepts, instrument designs, and remote sensing 

algorithms in collaboration with commercial, university, and NASA partners 

• Managing a team of data scientists, atmospheric scientists, and engineers to 

find significant applications in environmental science. 

 

University of Oklahoma, Norman, Oklahoma, USA 



Director, GeoCarb Science Mission Office (March 2020 – June 2023) 

• Oversaw the preliminary development of the Science and Instrument 

Operations Centers  

• Integrated GeoCarb research and development activities into the OU research 

and education portfolio by initiating strategic collaboration with the schools of 

Meteorology, Geography, Engineering, Data Science, and Physics. 

• Developed and implemented the GeoCarb Mission Office strategic plan  

• Managed the OU GeoCarb Science Mission Office staff and finances 

• Managed the research enterprise for GeoCarb and related projects at OU 

 

 GeoCarb Deputy Principal Investigator & Project Scientist (December 2016 – June 2023) 

• Implemented science vision for GeoCarb by prioritizing research and 

development activities to maximize science return during operations 

• Regularly met with NASA center management and NASA headquarters to 

advocate for GeoCarb needs 

• Negotiate scope changes with the instrument subcontractor as needs dictate 

• Leadership of science segments: algorithm development, data processing, 

calibration and validation, applications  

• Served as main interface between the engineering development and the 

science team - deploying resources to assess tradeoffs throughout instrument 

technical development  

• Developed science requirements for the GeoCarb instrument and proper 

flowdown using instrument and science models  

• Developed mission science related plans: Concept of Operations, Science 

Validation, Characterization and Calibration, Ground System Specification  

• Analysis of calibration and characterization data and simulation of impacts on 

science objectives  

• Supporting project management with assessing science impacts of project 

decisions  

• Presentation of mission status to the scientific community at international 

meetings 

 

 Research Scientist/Senior Research Scientist (May 2015 – June 2023) 

• Research using space-based and surface observations of CO2 and CH4 to infer 

emissions estimates and their uncertainties leading to published work in 

scientific journals  

• Research supervision for undergraduate and graduate students and 

postdoctoral researchers  

• Project management for grants, including coordinating researchers at four 

different institutions, to achieve project goals  

• Promotion to Senior Research Scientist in 2022. 

 

 Postdoctoral Research Fellow (May 2012 - May 2015)  



• Assessment of the utility of satellite observations in estimating carbon sources 

and sinks  

• Aided in instrument design requirements definition for the ASCENDS 

instrument team  

• Publication of results demonstrating the increased seasonal cycle information 

in active measurements at high latitudes 

 

 NOAA National Severe Storms Laboratory, Norman, Oklahoma, USA 

National Research Council Postdoctoral Research Associate (Sept 2011 - May 2012)  

• Assimilation of thermodynamic and dynamic boundary profiler retrievals into 

the Weather Research and Forecasting (WRF) model using variational methods  

• Examination of the impact of these observations on forecasts of different types 

of severe weather events 

 

Education University of Oklahoma, Norman, OK USA  

- PhD, Mathematics, August 2011  

Dissertation: Estimation of Near Surface Tornadic Wind Speeds  

Advisor: Luther White 

- M.S., Mathematics, August 2005  

 

University of Science and Arts of Oklahoma, Chickasha, OK USA 

- B.S., Mathematics, May 2003 
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Funding • 2024-2027: (PI) “Developing Modern Machine Learning Methods to Retrieve XCO2 

with associated Uncertainties from OCO-2 and OCO-3 Solar Absorption Spectra. 

NASA OCO-2/3 Science Team, Grant Number 80NSSC24K0763 

• 2021-2024: (Co-I) “Carbon Dynamics in Fragmented Tropical Forests of West Africa”, 

NASA Carbon Cycle Science, Grant Number 80NSSC21K1714 

• 2021-2024: (PI) “Assessing Drivers of Tropical Carbon Flux Variability across Spatial 

and Temporal Scales with Space-based Observations”, NASA OCO 2/3 Science Team, 

Grant Number 80NSSC21K1077 

• 2018-2021: (Co-I) “The OCO-2 Model Intercomparison Project.” NASA OCO-2/3 

Science Team, Grant Number 80NSSC18K0896 

• 2017-2027: (Co-I) “The GeoCarb Mission.”, NASA Earth Venture Mission, Grant 

Number 80LARC17C0001 

• 2015-2018: (PI) “Improved Parameterization of Carbon Cycle Models Across Scales 

Using OCO-2 Measurements of XCO2 and SIF.”, NASA Orbiting Carbon Observatory 2 

Science Team Program, Grant Number NNX15AJ37G. 

 

Professional 
Service 

NASA Relevant Service: OCO-2 Science Team, flux inversion group; ASCENDS Science 
Definition Team, community white paper co-author; CEOS Report on GHG 
Observations from Space; Sustained Observations Report for the North American 
Carbon Program  

Conferences Organized : ”Greenhouse Gas Emissions: Quantifying Uncertainties in 
Measurements and Models and Resultant Climate Impacts”, American Meteorological 
Society Annual Meeting, 2015-2026  

 

Community 
Service 

 

United Way of Oklahoma Volunteer 

Teaching programming to children through the Washington Elementary Coding Club 

Oklahoma City YMCA Togetherhood Projects Committee Member. 



Founder and past organizer of Science Cafe Norman. 

Founder and past organizer of the OU SIAM Student Chapter Applied Math Seminar. 

Author of Blog on Data Assimilation and Uncertainty in Atmospheric Sciences 

 


