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EDUCATION:

Ph.D. Physics, minor Astronomy, University of Minnesota, Minneapolis, MN, 1988.

M.S. Physics, Colorado State University, Fort Collins, CO, 1980.

B.A. Physics and B.A. Mathematics, Saint Mary's College, Winona, MN, 1975.
Honors: Sigma Pi Sigma.

EXPERIENCE:

Research Scientist I11, Cooperative Institute for Research in Environmental Sciences
(CIRES) at the University of Colorado, 12/2015 to present.

Director/Physical Scientist, NOAA/Earth System Research Laboratory/Mauna Loa
Observatory, Hilo, HI — 7/1993 to 12/2015, Principle investigator for laser radar (LIDAR)
instrument measuring stratospheric and tropospheric aerosols, temperature and water vapor.
Responsible for overseeing observatory operations. Developed the CLidar (CCD camera lidar)
method for measuring boundary layer aerosols, and a polar nephelometer.

Research Investigator, Space Physics Research Laboratory, University of Michigan,
Ann Arbor, MI -8/1988 to 6/1993. Precision measurement of forbidden oxygen absorption
bands and collision effects using photo-acoustic spectroscopy; and the design, construction and
operation of a Light Detection and Ranging (LIDAR) experiment for measuring atmospheric
winds and aerosols.

Process Engineer, Vertech Treatment Systems, Denver, CO - 10/1981 to 6/1984.
Mathematical modeling of two-phase fluid flow and heat transfer in a chemical reactor; analysis
of reactor operating data and comparison with modeling; structural analysis.

Engineer, Martin Marietta Aerospace, Denver, CO - 10/1980 to 7/1981. Computer
modeling and data reduction for the Reaction Control System of the Space Shulttle.

Analysis of clean room environment for shuttle payloads at Kennedy Space Center.

FUNDED RESEARCH as PI:

NOAA/ESDIM, 2000-2001, Recovery and Enhancement of the Mauna Loa Observatory
Lidar data sets, $36,000 total for two years.

NASA, NRAO0O-OES-03, (with Sam Oltmans), 2002-2003, Validation of humidity,
temperature and ozone measurements of the AIRS instrument over Mauna Loa Observatory,
Hawaii, $207,200 total for two years

NRC Post-doc, one year (with John Ogren).

NOAA/SBIR grant, 2004, $74,995 for one year.

NOAA/SBIR grant, 2005-2006, $300,000 total for two years.

NASA, AURA Validation, 2005-2008, $135,000 total for three years, $14,860
augmentation.

FUNDED RESEARCH as Co-I:
NSF (with N.C. Parikh), Development of CLidar for measurement of boundary layer
aerosols, 2004-2006, $267,496 total for three years.

PATENT:
Patent #8,531,516 awarded in 2013 for Imaging Polar Nephelometer.



AWARDS:
NOAA Oceanic and Atmospheric Research Outstanding Scientific Paper, 2010.
NOAA Administrator’s Award, 2014.
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