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Education
Colorado State University Ph.D. 1982 Atmospheric Science
University of Washington M.S. 1976 Atmospheric Sciences
Rice University B.A. 1969 Math (Chemical Physics)

Dissertation: Remote tropospheric SO,: Cloud transport of reactive sulfur emissions, with

Paul J. Crutzen, Nobel Prize winner, at the Max-Planck -Institut fir Chemie

Professional Experience

NASA Ames Research Center (1990-2005) Researcher, Atmospheric Chemist

Leader of a small research group. Focus: the study of source, chemical, and
transport processes where they clearly require improvement in global simulations.
We have a newly expanding interest in the retrieval and validation ofr remotely
sensed trace species. Basic technique: reconcile detailed, situation-specific studies
of emissions and observed chemical composition (from aircraft and satellites), and
deposition, and so to check the closure of chemical and particulate budgets. We
use advanced statistical techniques and the NCAR Finite VVolume version of
Community Atmospheric Model, and our own flexible, 0-,1-,2-, or 3-dimensional
models for synoptic-to-global transport and transformation for idealized or highly
experiment-specific analyses. We are collaborating with other centers including
Goddard Space Flight Center, University of Sdo Paulo, University of Virginia,
University of Maryland, University of North Carolina, Harvard, and others. Strong
connections with those studying land use, biomass burning, surface deposition of
trace species, and gaseous emissions from soils, plants, and combustion, as they
compose the great global biogeochemical cycles.

National Center for Atmospheric Research, Atmospheric Chemistry Division

- PostDoctoral fellow and Research Scientist, 1984-1990; work on transport
parameterizations, oxidant chemistry, and field observations.

Contributions

Publications break significant new and tend establish new paths of research. Here are some
contributions that have had a significant impact on this field:

- Science-focus specialist on NASA Instrument Incubator Program team promoting robust,
elegant short-wave IR measurements using satellite-borne grating mapping spectrometers.

- remote tropospheric O3 sondes values interpreted [1977]; Demonstrating transport of Indian
Ocean Brown Cloud ozone pollution to the remote Atlantic [2003].

- conceived, analyzed and wrote a universally cited paper on a major biogenic emission,
isoprene, Zimmerman et al. [1978].

- showed that cumulonimbus clouds had extraordinary effects on the global upper troposphere.
The role of (CH3),S a source of new aerosol there is now a commonplace.

- demonstrated the importance of clouds in moving radical reservoirs like the peroxides which
determine tropospheric cleaning power (OH radicals and O buildup) [1984].

- demonstrated and estimated a simple “two-stream” model of planetary boundary layer transport
that has become a standard for models that can easily treat atmospheric chemistry and physics
[1987]



- demonstrated a fundamental limitation in the simulation of the atmospheric chemistry of
tropospheric ozone while also providing an origin for high smog ozone over the Equatorial
Atlantic [1990]. Presented wavelet analysis pointing to a separate role for lightning [2002].

- demonstrated a fundamental anomaly in the reactive nitrogen chemistry of the background
troposphere, possibly implying “re-NO,-ification” [1995]

- gave a quantitative mechanistic explanation for the “Great African Plume” and the “Subtropical
Global Plume” describing the pollution of the Atlantic and global tropics from biomass burning
[1988, 2000].

- provided provocative evidence that aircraft NO, plays an environmentally significant role in the
troposphere above 6 km, and other sources have limited effects [1999].

Honors, Science Teams, Scientific Societies

— Science Teams: NASA Instrument Incubator Program, Global Modeling Initiative,
Global Tropospheric Experiment, EOS Interdisciplinary Science, Aura Validation
Science Teams

— NASA Professional Development Program at NASA Headquarters, 2000-2001.

— American Geophysical Union — Annual Invited Lecturer at U.C. Berkeley

Publications
Selected publications. See web page for recent papers in PDF and recent presentations.
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