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Selected Experience:

Currently living on disability.  Can work about half time.  Need $20/hr plus health benefits on half time to leave disability, flexible hours due to medical reasons, safe and positive workplace.

Writing research papers and sending out resumes.  Jan 2002 to Jan 2003. Wrote and submitted papers on earthen dam sensors, dam breach flow equations and vadose zone flow modeling, and a proposal for a coffee table book. Certified by State of Oklahoma as a person with a severe disability due to injuries delivered by a drinking driver in 1985. 

Part time Postdoctoral Associate at the UDSA-ARS Plant Sciences and Water Conservation Research Laboratory, Hydraulic Engineering Research Unit.  Soil Scientist GS-0470-12.  May 2001 to Jan 2002.  Built tensiometer/piezometer sensors to track the rise of the phreatic surface in a dam overtopping experiment.  Analyzed the head-discharge data from physical model experiments for over 380 different geometries of simulated dam breach.  Developed calibrated discharge equations for the cases of a fully supported jet in a trapezoidal channel and a free falling, fully aerated nappe.  Discovered that the transition from free-falling to flow through a partially-supported jet may be expressed as a difference power term with an offset in reservoir entrance head.  In off hours, created computer background art from pictures of the lab and surroundings.

Part time Technical Assistant to Dr. H. Don Scott, Agronomy Dept., UAF (now at Mount Olive College, mailto:dscott@moc.edu.  May 2000 to April 2001.  Calibrated an infiltration model with sparse field and laboratory data sets using a unique minimal-parameterization approach, Fletcher-Reeves optimization and an objective function based on the probability that model estimates fit the mean values of replicate field sensor readings.  Some preliminary work available at www.uark.edu/depts/agronomy/scott/research.html.  The calibration report not yet reviewed (mailto:dscott@moc.edu for details).  Developed www-based instructional materials for students in soil physics on UAF subcontract to USDA grant to Dr. D. Nofziger at Oklahoma State, including a new quasi-analytic exact solution to Richards' equation in 1-D infiltration.  The new approach transforms Richards' equation into a 2nd order ODE, solvable by the shooting method, requires only that the diffusivity and conductivity be expressible in a Fortran subroutine, is confirmed for constant-head and constant-flow inflow conditions, and makes itself accessible to students without a background in PDEs.  Preliminary work available at Dr. Scott's web site and at www.aquarien.com.

Independent research into Darcian means and proposal writing. May 1999 to May 2000.  Development of software tools to calculate and utilize Darcian means.  Recent papers (see below) demonstrate that common methods of calculating intergrid hydraulic conductivity (water modeling) or relative permeability (oil modeling) in unsaturated flow can often produce violations of mathematical principle.  Violations of the min-max principle for elliptic boundary value problems (steady-state flow) can produce extremely non-physical spikes and oscillations under similar conditions in transient flow models.  Darcian means alleviate this problem and produce more accurate estimations of flow that converge faster to fine-grid cases.  See the research papers on www.aquarien.com.

Part time Technical Assistant to Dr. H.D. Scott, Agronomy Dept., University of Arkansas, Fayetteville, AR.  July 1998 to April 1999.  Assisted in the review and revision of a new undergraduate textbook on Soil Physics, including writing of a section on modeling heat, water and solute flow with finite differences.  Developed a laboratory for Dr. Scott's Soil Physics Lab, teaching the design calibration and use of a wet and dry bulb air temperature sensor, made from common plumbing and electronic parts.  Created a new web site advocating the use of appropriate technology, such as this kind of weather sensor, to teach High School students math, science and technology - www.aquarien.com/ApTech

Small Business Innovation Research Award No. DE-FG02-97ER82329, U.S. Department of Energy, "Developing Darcian means to correct order-of-magnitude subsurface flow errors in models".  See abstract of "Developing Darcian means..." Report DOE/ER/82329-2, below. 

   Technical Assistant to Dr. H.D. Scott, Agronomy Dept., University of Arkansas, Fayetteville, AR Responsible for the improvement debugging, calibration and validation of a model predicting the effects of poultry waste fertilizer on the vadose zone.  Provided engineering support to assemble and install weather and subsurface instrumentation and to collect data in a rice field.  (I made a neat little instrument shack out 

of a pickup camper that withstood 70 mph gusts.) 

Ph.D., Soil Physics, 1994.  Agronomy Department, Colorado State University, Ft. Collins, CO 80523.  Wrote five research papers (now published) before Dissertation.  Research recognized by the U.S. Nuclear 

Regulatory Commission (FY 1994 Phase I SBIR Proposal #I-2 Evaluation) as "at the leading edge of the state of the art in the application of numerical methods to flow and transport through variably-saturated soil 

and rock".  GPA 3.74/4 in Ph.D. courses. 

M.S. Agricultural Engineering, 1989, Agricultural Engineering Dept. Colorado State University, Ft. Collins, CO, 80523 Developed a new soil probe in support of Advisor's research contract to mark the passage of the wetting front in irrigated agricultural soil.  Published one paper with Advisor, Dr. Paul D. Ayers, in peer-reviewed journal.  GPA 3.56/4. 

Electronics Engineer, GS-855-11, U.S. Naval Oceanographic Office, NSTL, MS Designed a microprocessor-controlled magnetometer data buoy as Principle Engineer on a Defense Mapping Agency development project in support of magnetic mapping surveys, in alliance with Mississippi State 

University.  Designed and built a remotely-tuned preamplifier for the Geometrics G-801 magnetometer.  Provided assembly language and hardware design support (Mot. 6800) for the NAVO Shipboard and Airborne Digital Acquisition Recorders. 

Electronics Engineer - A, Computer Sciences Corp., NSTL, MS While unsupported by contract money, taught self to use a Tektronix 8002a Microprocessor Development System.  Then used it to design and develop most of the hardware and all of the 6800 assembly-language software for the NOAA Data Buoy Office Aids-to-Navigation-Buoy Environmental Sensing System (ANBESS) test package.  Published paper on project in Oceans '80 Conference. 

Assistant Marine Scientist B, Virginia Institute of Marine Science, Gloucester Point, VA Developed a system to translate 10.2 kHz Omega navigation signals to 2.398 MHz, while preserving phase information, to track drifting buoys under a NASA-NGL grant.  Under Bureau of Land Management contracts, procured, integrated, maintained and calibrated state-of-the-art physical oceanography instrumentation in support of scientists on preliminary surveys of the mid-Atlantic coastal oil lease lands.  Wrote FORTRAN data post-processing programs to convert raw data into engineering-unit water column profiles.  Contributed to final reports.  Did similar work on an EPA river study. 

M.S. Ocean Engineering, 1976, Civil Engr. Dept., U. Massachusetts, Amherst, MA Worked on Dept. of Interior contract WR-B021-MASS.  Did final debugging and field maintenance of an automated weather recording station at Quabbin Reservoir.  Wrote FORTRAN programs to process raw weather data for input into reservoir stratification model.  Thesis work cited in final report.  GPA 3.55/4 

B.S. Electronic Engineering, 1968, Massachusetts Institute of Technology, Cambridge, MA GPA 4.02/5

www.aquarien.com

   This is an ongoing project, begun as a demonstration of research product for a small business, Aquarius Engineering. Although the business is not currently operating, this web site continues to serve as an outlet for my current research and writings. Some pages are better than others, but I take a certain amount of pride in producing work that is rich in graphs and equations. Some of the papers are preprints of peer-reviewed journal articles. All serve to establish professional precedence for my work, and to allow my peers to review it at their leisure. 

  When statistics were still being taken, the most popular page was a student tutorial in finite difference modeling, http://www.aquarien.com/findif/Findifa4.html, uploaded about March 2000, visited by people from all over the Internet world. It drew from 100 to 150 visits a month. 

Personal Interests

Photography, tying flies, target shooting, written satire.

Skills List

Publication:

1. Research - write Internet-ready research papers with a rich content in graphs and equations, see http://www.aquarien.com.

2. Teaching - write Internet-ready tutorial papers and material, again with a rich content in graphs and equations.  The tutorial on finite differences at http://www.aquarien.com is visited by about 100 or more students a month from a variety of countries.  Statistics on site visitation are available through the "Sponsors Wanted" link at the top of the aquarien.com home page.

Computer software:

1. Software modified or written - numerical solutions for elliptical and parabolic partial differential equations (heat and water flow in contiguous porous media), simulated annealing for optimization, Powell's conjugate direction method for optimization, raw time series data post-processing programs to produce averages, calibrated engineering-unit data and plots, Runge-Kutta time-stepping methods for ordinary and partial differential equations, Levenberg-Marquardt method,  Newton-Raphson method,  polynomial estimation, shooting method; matrix methods in linear control systems (a long time ago), spreadsheets for linear regression, curve fitting and plotting, Maple V worksheets to calculate dispersion and dissipation of finite difference methods, simple html web site pages to publish research and tutorial papers (with lots of equations and figures) and photographic images

2. Regularly used - MS Word 97, Adobe PhotoShop 5.0, ImageReady 1.0, PageMill 3.0 and PDF Writer, Quattro Pro 2.0 for DOS, Lahey Personal Fortran 77 for DOS, Waterloo Maple V ver 4.00c, SPSS TableCurve 3D, MathType Equation Editor, Netscape Navigator 4, Image Expert, Windows 95

3. Occasionally used - Lotus 1-2-3 97, DEC Visual Fortran 5.0d for Alpha NT, SPSS TableCurve 2D, Visioneer PaperPort, DAS ImageAXS 3.0, Windows NT, UNIX, Drafix Quick CAD, Turbo Basic for DOS, SAS JMP Statistics

4. Used in the past - microprocessor macro assemblers for the 8080, 6800, 8086 and 68000, IBM AIX Fortran, Fortran on a variety of other computers, the original Turbo Pascal

Computer hardware:

1. Regularly used - two 200 MHz IBM-compatible PCs with Windows 95, HP PhotoSmart S20 slide scanner, Visioneer PaperPort 6100b flatbed scanner, HP LaserJet 6P, HP 720c InkJet, Toshiba PDR-M1 digital still camera, assorted peripherals 

2. Occasionally used - 533 MHz Microway DEC-Alpha Screamer workstation with Windows NT, connected by 10Mbs Ethernet to one of the 200 MHz PCs

3. Used in the past - IBM RS-6000 AIX computer by remote dialup and batch processing, Cyber 205 supercomputer, a variety of other computers back down to the old IBM 650 and 1620, Calcomp plotters.

Electronic equipment

1. Owned and used - Tektronix 2213 60 MHz oscilloscope, Circuitmate DM25 DMM, Weller WTCP soldering station, Fluke 1900a multi-counter, various hand tools, can use anything with a good manual.

2. Used in the past - Campbell Scientific CR-21 and CR-10 dataloggers, Tektronix 8002 microprocessor development system, Rockland and HP FFT analyzers, a variety of oscilloscopes and digital multimeters, platinum resistance temperature standard, temperature baths, a variety of weather instruments for temperature, wind speed and insolation, top-of-the-line (for 1975) oceanographic conductivity/temperature/depth probe data acquisition and calibration gear, milliwatt radio test gear constructed from ARRL Handbook  designs, dissolved oxygen sensors and titration equipment

Power machinery

· basic power hand tools (drill, saw, grinder), basic bench tools (drill, table saw, band saw, grinder), simple cuts on lathe and mill, used farm tractors to set penetration resistance and sample coring machinery in the field on three-point hitch

Teaching

· Sophomore EE lab, written tutorial on finite difference methods for heat and water flow, written and/or presented graduate-level soil physics laboratories on using dataloggers

Photography

· Equipment owned and used (if only occasionally) - Mamiya C22 2-1/4 TLR camera, Soligor Spot Sensor-II exposure meter, Pentax K1000 35mm SLR camera, Seagull WWSC-120 TLR camera, Gossen Pilot exposure meter, Toshiba PDR-M1 digital still camera, Vivitar Z360ix APS camera, Beseler 67CP enlarger, Bogen 510 dry mount press

Research and Engineering Publications:

Baker, D.L., 2003, Sensing breaches in earthen dams, IEEE Instrumentation & Measurement Magazine, June 2003, pp 13-18.

Baker, D.L., 2002, Equations to fit partially supported jets in models of dam breach.                              Head-discharge equations are fitted to a set of physical models of dam breach for the cases where there is a drop below the jet but apparently no aeration. Investigations with simulated annealing and a commercial curve-fitting program suggest that the reductions in flow from that of a free-falling, aerated jet can be fitted with equations in a dimensionless scaling system derived from the Buckingham Pi theorem and integration of the ideal weir equation. A set of linear corrections are fitted to data for a breach width of 0.406m and applied to data for breach widths of 0.203m and 0.813m, to check scaling.

Baker, D.L., 2002, Head-discharge equations to fit a set of physical models of dam breach.
      Head-discharge equations are fitted to a set of physical models of dam breach, covering 378 different geometries. The method of fitting consists of three aspects: 1) the integration of the ideal weir equation over the geometric boundaries of the notch, 2) use of the Buckingham Pi theorem to remove data with explainable deviations from the fitting, and 3) the use of simulated annealing to do the fitting, with an objective function of mean absolute relative error. The equations are applied to an additional 60 geometries to check scaling.
Baker, D.L., 2002, Dispersive errors induced by a non-Darcian mean in a model of unsaturated flow.  Rewritten.

Baker, D.L., 2002, Technical note: Application of the Buckingham Pi theorem to dam breach equations.
  Before the recent collapse of a major corporation, a Fortune magazine journalist asked a simple question, "How do you make money?" In this business there is an equally simple question, "How do you do math?" Sometimes an assemblage of dimensionless variables is presented as a case of dimensional analysis, misapplying the Buckingham Pi theorem. The theorem, its usage and its limitations are reviewed in the context of water flow through a dam breach model, taken from a set of measurements of flow through trapezoidal notch in a trapezoidal reservoir embankment made of plywood in a flume.
Baker, D.L., 2002, A Class of Exact Numerical Solutions to Richards' Equation in Vertical Infiltration,.

Baker, D.L. and H.D. Scott, 2000, 2001, draft publications on development of a 1-D infiltration model with sparse data, and a new quasi-analytic exact solution of Richards' equation at http://www.uark.edu/depts/scott/research.html and http://www.aquarien.com

Baker, D.L., 2000, A Darcian Integral Approximation to Interblock Hydraulic Conductivity Means in Vertical Infiltration, Computers & Geosciences, 26:581-590.

Baker, D.L., 2000, Program Manual, fkysa, a program to fit pressure-conductivity relations with simulated annealing, unpublished.

Baker, D.L., 2000, Two fitting functions for pressure-conductivity relations with links to Darcian means, available at www.aquarien.com

Baker, D.L., 2000, Some notes on the summing properties of Darcian means, available at www.aquarien.com.

Baker, D.L., 1999, Min-max violations produced by intergrid conductivity means, available at www.aquarien.com.

Baker, D.L., 1999, Some questions for the modelers of unsaturated flow and transport for the Yucca Mountain Project, Hanford Tank Initiative, Nevada Test Site and other DOE Programs, submitted to the U.S. NRC Advisory Committee on Nuclear Waste, the U.S. Nuclear Waste Technical Review Board and a number of Congressional Committees, Sept 1999. Derived mainly from the paper, "Dispersive errors ...".  Draft available at www.aquarien.com.

Baker, D.L., 1999, Dispersive errors induced by a non-Darcian mean in a model of unsaturated flow, draft available at www.aquarien.com

Baker, D.L., 1999, Darcian means between saturated and unsaturated modeling points, draft available at www.aquarien.com.

Baker, D. L., 1999, Written Comments to the Public Meetings of the U.S.N.R.C. Advisory Committee on Nuclear Waste, June 1999, San Antonio, TX, and the U.S. Nuclear Waste Technical Review Board, June 1999, Beatty NV, USNWTRB comments delayed to September meeting. 

Baker, D.L., 1999, Some methods to examine the validity of Darcian means, available at: http://www.aquarien.com

Baker, D.L., M.E. Arnold and H.D. Scott, 1998, Some Analytical and Approximate Darcian Means, accepted by GROUND WATER, 12/10/98. 

Baker, D.L., M.E. Arnold and H.D. Scott, 1998, Some comparisons of new time steps for mass-conservative infiltration models, draft available at: http://www.aquarien.com.

Baker, D.L., M.E. Arnold and H.D. Scott, 1998, A piecewise Brooks-Corey approximation to Darcian interblock conductivity means for vertical unsaturated flow, unpublished.  (This paper was divided into the next two papers above for publication.  It contains added information, including the concept of model conductivity state space. - DLB)

Baker, D.L., 1998, Developing Darcian means in application to Topopah Spring welded volcanic tuff, Report DOE/ER/82329-2 to the U.S. Department of Energy under Award No. DE-FG02-97ER82329, 118p.

Baker, D.L., 1997, Comment on Modeling variably saturated flow and transport into sandy soil (Journal of Hydrology 186 (1996) 315-325), Journal of Hydrology 199:213-214.

Baker, D.L., 1995, Darcian weighted interblock conductivity means for vertical unsaturated flow, GROUND WATER, May-Jun 1995, 33(3):385-390.  

Baker, D.L., 1995, Applying higher-order DIRK time steps to the "modified Picard" method, GROUND WATER, Mar-Apr 1995, 33(2):259-263.  

Baker, D.L., 1994, Improved algorithms for finite difference modeling of Richards' equation, Ph.D. Dissertation in Soil Physics, Agronomy Dept., Colorado State University, Ft. Collins, CO 80523, Summer 1994.  (Also available through University Microfilms, Inc.) 

Baker, D.L., 1993, A second-order diagonally implicit Runge-Kutta time stepping method, GROUND WATER, Nov-Dec 1993, v31(6):890-895. 

Baker, D. L.. 1992. "Comment on 'Estimation of finite difference interblock conductivities for simulation of infiltration into initially dry soils' by J. Zaidel and D. Russo", Water Resour. Res., 29(10):3599-3601. 

Baker, D. L.. 1992. "Estimating Pressure-Saturation Parameters with Nested Nonlinear Optimization". The IX Int'l Conference on Computational Methods in Water Resources, Denver, CO, June 9-12, 1992, Vol. 1 : Numerical Methods in Water Resources, T.F. Russell, et al., Ed., Computational Mechanics Publications, Southampton, pp 387-393.        

Baker, Donald L.. 1992. "The Linear-K Mean Cell-Face Hydraulic Conductivity". Proceedings of the Twelfth Annual Amer. Geophysical Union HYDROLOGY DAYS, Colorado State University, Ft. Collins, CO, March 31 - April 3, 1992, Hubert J. Morel-Seytoux, Ed., Hydrology Days Publications, Atherton, CA, 94027, pp 15-26. 

Baker, D. L., P. D. Ayers. 1990. "A Wetting Front Arrival Time Probe". TRANSACTIONS of the ASAE, 33(1):140-146. 

Baker, D. L., P. D. Ayers. 1990. "A Wetting Front Arrival Time Probe". Paper 89-2521, 1989 Int'l Winter Meeting, American Society of Agricultural Engineers, New Orleans, LA, Dec 12-15, 1989, 24pp (presented by Dr. Ayers). 

Baker, Donald L. 1989. "Developing a Probe to Relate Wetting Front Arrival Time to Soil Penetration Resistance", M.S. Thesis, Agricultural and Chemical Engineering Department, Colorado State University, Fort Collins, CO  80523, Summer 1989. 

Baker, Donald L., Raymond H. Canada Jr. and George D. Prine. 1980. "The ANBESS Test Payload", Oceans '80 Conference Record, pp. 350- 356, IEEE, New York.     

Ruzecki, E. P., C. S. Welch and D. L. Baker. 1977. "Physical  Oceanography  and Climatology", Chapter 3 of Chemical and Biological Benchmark Studies on Middle Atlantic Outer Continental Shelf, draft final report of first year study under contract No. 08550-CT-5-42 with the Bureau of Land Management,  U.S. Dept of Interior, prepared by the Virginia Institute of Marine  Science, Gloucester Point, VA, April 1977.  

Munday,  John C.,  R.  J.  Byrne, C.  S.  Welch, H.  H.  Gordon, J.  D.  Boon III, D. K.  Stauble, D. L. Baker, E.  P.  Ruzecki. 1975. Applications of Remote Sensing to Estuarine Problems, Annual Report No. 3, Grant NASA-NGL-47-022-005, Virginia Institute of Marine Science, Gloucester Point, VA, December 1975, 168pp.  

Baker,  Donald  L. 1975.  "Data Collection and Processing for a Reservoir Stratification Model".  Thesis for M.S. in Ocean Engineering,  Dept of Civil Engineering, University of Massachusetts, Amherst, December 1975, 173pp.  
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