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Education

*  Ph.D., Physics, University of California, Santa Cruz, June 2001.
*  M.S., Physics, University of California, Santa Cruz, Winter 1996.
* B.S., Physics, San Francisco State University, Spring 1993.

Areas of Expertise

¢ Signal processing and data analysis

¢ Computer simulation

¢ HF radar and radiometer remote sensing
*  Error analysis

Experience

June 2002 to date: Assistant Adjunct Professor (Jan 1, 2008 to date), Assistant Research Engineer for the last 6 years,
Electrical Engineering Dept. University of California at Santa Cruz. Researcher involved with both in situ and remote sensing
techniques for the marine environment. Instructor for the CE/EE Senior Capstone Design Project course.

1999-2001: Graduate Research Assistant, University of California at Santa Cruz. Conducted research into accuracy of shore-
based HF ocean radar systems.

1997-1999: Graduate Teaching Assistant, University of California at Santa Cruz. Lab instructor for the Physics Dept.
1993-1994: Undergraduate Research Assistant, San Francisco State University. Conducted research designing systems for
acoustic measurements of average flows in bays and estuaries.

1992-1993: Undergraduate Research Assistant, San Francisco State University. Conducted research on the development of
sub-atomic particle detectors consisting of arrays of superconducting tunnel junctions.

Research Interests

Focus in the area of remote sensing has included both high frequency (HF) radar and microwave methods. The bulk of my
experience is in HF ocean radar systems. These systems provide near real-time measurements of the ocean circulation within
the top one or two meters of the ocean surface, on a 1-3 km resolution grid, with a range over the ocean surface of about 70 km
with up to 200 km depending on operating frequency. Over recent years there has been a rapid growth in the acceptance and
availability of HF surface current measurements. Systems are already in place at numerous locations around the coastal United
States as well as many other locations around the world. These systems are now part of operational ocean monitoring projects
such as the Coastal Ocean Currents Monitoring Program (COCMP). The ultimate goal of these observing systems is to
integrate the measurements into data assimilating ocean circulation models. While the utility of these data products has gained
a great level of acceptance over recent years, reliable estimates of the point-by-point uncertainties in the data remain
unavailable even though such error values, together with their statistical descriptions, are required for proper assimilation into
numerical circulation models. They are also needed for incorporation into the many new operational products that are being
created based on continuous maps of ocean surface currents from HF radar networks. While estimates of overall uncertainty
levels have been provided through comparisons with in situ measurements, the continuous, two-dimensional near-surface
coverage of the radar cannot be duplicated and, therefore systematic errors, such as pointing biases in the current retrieval
algorithms, cannot be assessed based solely on comparisons with in situ observations. Simulation-based or radar-to-radar
comparison-based error analyses methods are the most appropriate for these error investigations and my research has relied
strongly on these methods to obtain results.



A related area of interest is in the development of new data products from HF radar. These products include ship detection
wind and wave measurements. As part of this effort I have worked on developing both software and hardware modifications
for commercially available radar systems to enhance their performance in these areas.

My research into microwave remote sensing involves passive microwave-based measurement of ocean surface winds.
Efforts to this point have focused on development of an inversion algorithm for vector winds from fully polarimetric passive
microwave measurements and analysis of Monty-Carlo simulations to understand sources of error. The overall goal of this
research is to couple a broadly adaptable, physically-based forward model under development at the University of Michigan, to
an optimal inversion algorithm, to increase the understanding of unavoidable sources of error in the vector wind estimates and
to evaluate the sensitivity of errors in the measurements on the various environmental and satellite measurement parameters.

Focus in the area of in situ sampling methods has been on the development of an autonomous surface vehicle for wireless-
networked adaptive sampling in the marine environment. This research addresses the problem of obtaining measurements
required to characterize critical ocean processes that occur at temporal and spatial scales that cannot be effectively sampled
with traditional ship-, moored buoy-, or satellite-based approaches. Current oceanographic field programs are fundamentally
limited by too few measurements, taken too slowly, and at too great a cost. Traditional studies are particularly limited in their
ability to investigate the onset and immediate aftermath of episodic events ranging from earthquakes to toxic spills to ocean
circulation features. The overreaching goal of this research is to develop vehicles that function as mobile ocean observing
systems and provide broad and adaptive spatial coverage. Efforts over the past two years have resulted in the design,
fabrication and testing of a prototype vehicle. This vehicle is designed to carry a suite of sensors including a hyperspectral
light sensor, temperature sensor, inertial sensors and navigational electronics. My involvement has been the design and
fabrication of the hull and propulsion systems and micro-controller programming and algorithm development.
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