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NARRATIVE of RESEARCH EXPERIENCE: 
 

My work has evolved over my career. The unifying theme is an overarching desire to understand 
critical issues in the earth system for society, across chemistry, climate and even weather. My graduate 
work was on the stratosphere and the connections between the stratosphere and troposphere, 
including through water vapor. This led to an interest in the Tropical Tropopause Layer (TTL) and the 
Extra-tropical Upper Troposphere and Lower Stratosphere, and an ongoing interest in the critical issues 
around radiation and climate. My career mostly started in satellite data analysis. I also started a long-
standing interest in the impacts of aviation on climate: first through water vapor, and now through 
contrails and aerosols. My work on water vapor and the TTL led to interest in cloud processes, 
especially ice clouds.  

I began to use models more, especially global climate models, first by analyzing output, and then 
learning how to run them. I then began modifying them. About 15 years ago I began a project to 
improve the clouds in the NCAR climate model. I figured a year or two to improve the liquid clouds and 
then move on to ice. I am of course still working on liquid and ice clouds. And still working on climate 
models, having written now a book to explain climate models to those not in the field. I have worked 
significantly on identifying and characterizing the response of clouds to global warming, which drives 
uncertainty in the magnitude of global warming. 

My background with data analysis and modeling has led to several projects advancing model 
diagnostics, and leading various modeling intercomparison projects, as well as major model 
development activities for the Community Earth System Model. The desire to understand critical 
processes for clouds in climate models has led me to delve further into observations, including 
participating in field projects. I have been flight scientist flying low across the S. Ocean. I have also been 
a flight scientist for a former military drone flying high over the Tropical Pacific (from a comfy seat in 



the California desert). I am also now working with NASA on developing the next generation of earth 
observation satellites and the models they will evaluate.  

Recently I have been interested in local impacts of climate change felt through severe weather, and 
other local climate impacts that people experience. I have been working in regional climate and on a 
major effort at NCAR to unify our weather and climate models for prediction across scales of space and 
time.  

While I have remained at NCAR for most of my career, I have benefited significantly from long stints 
at ETH Zürich (Zürich, Switzerland), the Max Planck Institute for Meteorology (Hamburg, Germany), the 
University of Canterbury (Christchurch, New Zealand), the European Centre for Medium Range 
Weather Forecasts (Reading, UK) and Oxford University (Oxford, UK). 
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