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Summary: Although numerous short-term experiments have been used to develop conceptual and simulation models of decomposition, very little is known about the later stages of this process.  Exclusion of this later stage has led, at best, to incomplete understanding of ecosystem carbon and nitrogen dynamics.  We propose a working group to examine the wealth of litter and decomposition data that has been produced by several recent long-term field experiments.  Our analysis will initially be based on data from LIDET (Long-term Intersite Decomposition Experiment Team), a 27-site experiment conducted over a 10-year period.  We will then incorporate results of other networks in Canada and Europe as well as other long-term results into this synthesis.  Data will be used to reexamine fundamental paradigms that have guided ecosystem analysis for over a decade.  We will also test the ability of simulation models developed from short-term experiments to predict long-term trends.  Results from our working group will then be used to produce global maps of litter decomposition-related variables including litter production, substrate quality, carbon and nitrogen stores, and decomposition rates.  

Problem Statement: Decomposition begins with fresh plant litter and eventually leads to soil organic matter.  The early stages of decomposition have been intensively researched in laboratory studies lasting weeks to months and in field studies lasting one to two years (1,2,3).  General patterns early in decomposition have been recognized (4,5) and rates correlated with litter quality (6,7,8) and environmental variables such as temperature and moisture (9,10,11,12).  Patterns of nitrogen accumulation and release, and factors controlling them, have also been identified for this stage (13,14).

In 1990, we knew little about the patterns of change of the various carbon fractions and nutrient pools during the later stages of decomposition and had little detailed knowledge of factors that control them (15).  Those studies with long-term data were not extensive geographically, thus results might reflect local conditions rather than general controls. In the last decade field experiments were designed to examine long-term trends.  The first such experiment, LIDET (Long-term Intersite Decomposition Experiment Team), was a multi-site experiment conducted over a 10-year period to explore how substrate quality and climate control the formation of stable organic matter and nitrogen after extensive decomposition (http://www.fsl.orst.edu/lter/research/intersite/lidet.htm). Twenty-seven sites, representing many biomes, moisture and temperature conditions participated.  Other experiments soon followed including one in Canada (CIDET,16, http://www.pfc.forestry.ca/climate/cidet/) and another in Europe (17). Similar network level experiments have been planned in eastern Asia.  The field phase for most of these experiments is completed.  The next phase, one of detailed analysis and synthesis, is starting.   

Preliminary analysis of LIDET data revealed our 1990 vintage understanding of decomposition was partially correct.  It was hypothesized the fraction of litter decomposing in the stable phase would be ~15-20% (18), based on several long-term decomposition studies conducted in the eastern USA.  LIDET data indicate the fraction of litter remaining after the early phase is variable (3 to 40%) and dependent on species and environment (19).  Extrapolation of the Meentenmeyer model of substrate quality and actual evapotranspiration (AET), something repeatedly done to estimate global rates, appears to overestimate decomposition or lower quality litters (19), a difference stemming from the 3-fold wider range of AET in LIDET.  Most global models use climate and substrate quality to predict decomposition, but there is evidence in LIDET data of significant local biological effects (19).  Average decomposition rates during a decade of decomposition are one-third to one-half of that during the first year.  This is significant because, if true, current global calculations underestimate litter stores by a factor of 2 to 3.  Moorhead et al. (20) compared four models against mass loss data for the first two years of decomposition.  While models generally correspond to the data, they tended to underestimate mass losses in the tropics and overestimate rates in desert and tundra.  A similar result was observed for nitrogen regarding litter quality.  Both sets of mismatches between the observed data and model predictions probably stem from the fact the models have been developed for a narrower set of environmental and substrate conditions than used in LIDET.  This theme, that hypotheses, empirical relationships, and simulation models developed at a local level cannot be directly extrapolated to general conditions seems to be LIDET’s major lesson.
Our working group goal is therefore to: 1) begin detailed analysis of the LIDET and other long-term decomposition datasets, 2) use this information to reexamine existing conceptual and simulation models of litter decomposition and nitrogen dynamics, and 3) to develop new models that can be used in prediction and a global synthesis of these two important ecosystems processes.  
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Rational for NCEAS Support

This is an ideal use of NCEAS facilities and funds.  LIDET (and other studies described above) has generated a broad, high-quality dataset with potential to alter our basic empirical understanding of controls over litter decomposition and stabilization rates, processes central to ecosystem models.  Funding for LIDET covered project installation, data collection, and laboratory analysis.  Funds were previously obtained for a several small LIDET workshops at irregular intervals, but no funding was included for final synthesis and thorough analysis of the data. At this point only a small proportion (< 10%) of the overall dataset has been analyzed.   We believe LIDET serves as a key example of a successful long-term, coordinated study.  The dataset thus produced has the potential not only to make a significant contribution to ecosystem science, but also to serve as a model for future datasets collected through coordinated activity.  

Proposed Activities

Activities: Our proposed activities are described for each of the three workshops we envision.  For each part of the workshop (i.e., session) we will have different analysis leaders.  Our workshops progress from analysis of the site and LIDET datasets, to inter-decomposition network comparisons, to a global synthesis.  

Workshop I will examine the changing paradigms of long term and large scale controls over decomposition using LIDET results. Three subsets of activities are proposed.  The first session, led by Harmon, will examine organic matter dynamics to test the generality of the Aber et al (18) paradigm.  Recent work has reinforced the idea that a ‘limit value’ of decomposition is reached, beyond which little mass loss occurs (17,21).  The idea of a putative stable fraction or limit value derives chiefly from shorter-term studies.  LIDET data suggests mass continues to be lost during the 5-10 year interval. 

The second session, led by Burke and Currie, will examine Meentemeyer’s paradigm (12) that climate and litter quality interactions exert control over rates of litter decomposition.  Hundreds of individual studies have been conducted to further develop, refine, and test this view.  Moreover, this paradigm is the foundation for litter decomposition rates in virtually every ecosystem model.  LIDET data provides an opportunity to test the Meentemeyer paradigm with a breadth not available in the 1970s.  

The third session, lead by Hart and Burke, would examine internal versus external controls of nitrogen dynamics. Theoretically, decomposition is controlled by soil nutrient availability.  Although C:N ratios have been shown to correlate with decomposition rates in numerous studies, tests of the effects of exogenous nutrient availability on decomposition using natural soil fertility gradients and experimental fertilization are mixed (22,23).  It is important to note that all these tests have been based on short-term (1-2 years) patterns.  Exogenous nutrient availability at each LIDET site was assessed using inorganic N and P accumulation on ion exchange resin bags placed in the field, as well as with estimates of net N mineralization and nitrification determined under laboratory conditions.  These data, along with 10 years of decomposition and nutrient content information, will allow the best test to date of the relative importance of external and internal nutrient factors in regulating decomposition patterns and nutrient release.

Workshop  II will compare results among decomposition networks (e.g., LIDET versus CIDET) and multiple models.  The first session, led by Harmon, will use multi-network data to revisit paradigms from Workshop I.  We will include as many networks as possible, but at this point we are targeting Canada, Europe, and Eastern Asia.  The latter group is just beginning their experiment, but their participation in this activity would be extremely beneficial for future collaborations.  

The second session, led by Parton, will compare four models against the results of LIDET. This is similar to an earlier effort by Moorhead et al (20) who evaluated the ability of four models to simulate litter carbon and nitrogen dynamics for the major biomes of the world.  We will focus on the ability of these models to simulate long-term litter carbon stabilization (2 to 10 years) and nitrogen dynamics.  We will use the same procedure as (20), using LIDET data as independent validation data for eight LIDET sites. Initially we will use the same versions of the models that were used in (20) but will encourage each modeling group to test their newer versions. 

Workshop III will focus on extrapolations to the biome and global level.  Session one, led by Hart, will continue analysis of Workshop I themes but based on a compilation of litter decomposition data from site-level litter decomposition studies. This will serve as a rigorous test of concepts developed from the earlier workshops. We will also collate the existing information about initial litter nitrogen and lignin content for all major biomes.  

In the second session, led by Parton, we will develop global maps of litter-related variables at the 0.5o-x-0.5 o scale. Variables to be represented in these global maps include: 1) decomposition rates for leaf and fine root litter, 2) abiotic (temperature-water) indices, 3) initial litter nitrogen and lignin contents, and 4) nitrogen release. Maps will be developed using the global litter decomposition data sets, regression models derived from them, and process-based decomposition models used in our model comparison. Extensive data sets exist for ecosystem distributions, monthly and daily climate data and net primary production at the 0.5o-x-0.5 o scale to be used inputs for these global maps.  

The third session, led by Harmon, will begin the process of project review, summarizing the main findings of the working group in a Science article.  The main emphasis will be on how these long-term studies have changed paradigms, models, and predictions at the local to global levels.  

Schedule:  Our proposed working group will begin in July 2003. The post-doctoral associate and Harmon would work together to begin the analysis and data preparation needed for the first workshop.  After a three-month period of preparation, the first one-week workshop would be held in Santa Barbara.  Further analysis would be identified at this workshop.  A three-month period of post-workshop analysis would then be conducted, to be followed with preparation work for the second week-long workshop to be held in spring of 2004 in Santa Barbara.  The third and final one-week workshop in Santa Barbara would be held in early summer 2004. 

Anticipated Results and Beneficiaries

A series of peer-reviewed publications will result from this working group, with at least one publication for each workshop session (total of 9).  Harmon has been contacted by Springer-Verlag about the possibility of guest editing a book on litter decomposition; the results of this working group would be a major focus of that publication. We will also make datasets developed as part of our analysis WWW accessible.  We hope to establish this data as a standard for testing litter decomposition models and comparison of new data from field experiments.  

There will be multiple benefits stemming from working group efforts.  First, it will demonstrate that large, intersite experiments and syntheses are possible with LIDET serving as a model.  Second, it will lead to increased standardization of methods. To date LIDET has led to increased standardization in field and laboratory methods (24,25,
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26)
. We expect this to occur for analysis methods as well. Third, new concepts will influence how decomposition and nitrogen dynamics are conceived, modeled, and integrated into ecosystem studies.  Fourth, data produced by the project can be used for comparison (27) or model parameterization (28,29) and corroboration (20).   
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6 days X 9 part. 
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$52,000
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Notes:  The first year will have two workshops separated by 6 months.  The second year will have one workshop.  The post-doctoral associate will start 3 months before the first workshop and end 3 months after the last workshop.  
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Pitelka, L.

Prescott, C. E. 

Rastetter, E.

Rustad, L. 

Schlesinger, W. H.

Seagle, S.

Shao, G.

Shugart, H. H.

Simmons, J.

Thomas, C.

Townsend, A. 

Vilgalys, R.

Wessel, W. W. 

Wullschleger, S. D.

Yanai, R. D. 

Zou, X.

(ii) Graduate and Postdoctoral Advisors

Galloway, J. N.
University of Virginia (M.Sc. advisor)

Aber, J. D.

University of New Hampshire (Ph.D. advisor)

Nadelhoffer, K. J.
Ecosystems Center, Marine Biological Laboratory (postdoctoral advisor)

(iii) Thesis Advisor for:

Kulkarni, M.

University of Maryland


Ramsey, M.

University of Maryland

Giffen, C.

University of Maryland

MARK E. HARMON

Richardson Chair and Professor in Forest Science

Department of Forest Science, Oregon State University, Corvallis, OR 97331-5752

Telephone:  541-737‑8455; Fax:  541-737-1393; E-mail: Mark.Harmon@orst.edu
Education:

Oregon State University, PhD Botany, 1986

University of Tennessee, M.S. Ecology, 1980

Amherst College, B.A. Biology, 1975

Research Interests: succession processes, decomposition, nutrient cycling, C dynamics

University Teaching:  Occasional guest lecturer in ecosystem science and Silvicultural Institute; Taught Global Change Honors Seminar, graduate courses in Ecosystem.Princplies & Application as well as Carbon Cycling

Professional Experience:

Professor and Richardson Chair, Dept.Forest Science,Oregon State University, August 1999-present Co-Director Central Analytical Laboratory, June 2001-present

OSU Lead Scientist H. J. Andrews Experimental Forest, August 1999-present

Research Associate Professor, Dept. Forest Science, Oregon State University, July 1996-July 1999.

Research Assist. Professor, Dept. Forest Science, Oregon State University, October 1990‑June 1996

Research Assoc., Dept. Forest Science, Oregon State University.  July 1988‑September 1990.

Research Assist., Dept. Forest Science, Oregon State University, October 1984‑June 1988.

Research Assist., Dept. Botany & Plant Path., Oregon State University, Jan. 1981-October 1984.

Technician, Uplands Field Res. Lab, National Park Serv., Gatlinburg, TN. Sept. 1976‑Oct. 1980.

Research Assistant, Tennessee Technological University, Cookeville, TN, June 1976‑Sept. 1976.

Technician, Gradient Modeling Inc., West Glacier, MT, June 1975‑December 1975.

Publications related to proposed project (in last 5 years):

Chen H, Harmon ME, Sexton J, Fasth B. 2002.  Fine root decomposition and N dynamics in coniferous forests of the Pacific Northwest of USA.  Can J For Res.  32:320-331.

Chen, H., M. E. Harmon, and R. P. Griffiths.  2001.  Decomposition and nitrogen release from woody roots in coniferous forests of the Pacific Northwest: a chronosequence approach.  Canadian Journal of Forest Research 31: 246-260.  

Gholz, H. L, D. Wedin, S. Smitherman, M. E. Harmon, and W. J. Parton.  2000.  Long-term dynamics of pine and hardwood litter in contrasting environments: Toward a global model of decomposition.  Global Change Biology 6:751-765. 

Harmon, M. E., O. N. Krankina, and J. Sexton. 2000.  Decomposition vectors: A new approach to estimating woody detritus decomposition dynamics.  Canadian Journal of Forest Research.  30: 74-84.  

Moorhead, D. L., W. S. Currie, E. B. Rastetter, W. J. Parton, and M. E. Harmon.  1999.  Climate and litter quality controls on decomposition: an analysis of modeling approaches.  Global Climate Change 13:575-589.  

Other Publications (total of 30 in last 5 years):

Acker, S. A., C. B. Halpern, M. E. Harmon, and C. T. Dyrness.  2002.  Trends in bole biomass accumulation, net primary production, and tree mortality in Pseudotsuga menziesii forests of contrasting age.  Tree Physiology 22:213-217.  

Harmon, M. E.  2001.  Carbon sequestration in forests: Addressing the scale question.  Journal of Forestry 99(4):24-29.

Harmon, M. E., K. Bible, M. J. Ryan, D.Shaw, H. Chen, J. Klopatek, and Xia Li.  In press.  Production, respiration, and overall carbon balance in an old-growth Pseudotsuga/Tsuga forest ecosystem.  Ecosystems.  

Harmon, M. E. and B. Marks. 2002.   Effects of silvicultural treatments on carbon stores in forest stands.  Canadian Journal of Forest Research 32:863-877.

Janisch, J. E. and M. E. Harmon.  2002.  Successional changes in live and dead wood stores: Implications for Net Ecosystem Productivity.  Tree Physiology 22:77-89.

Synergistic Activities

-Development of computer software to calculate solar radiation at the ecosystem & landscape level

-Development of computer software to calculate the effects of forest practices on carbon stores of forests

-Development of web based reports on forest structure (see Permanent Plots of the Pacific Northwest) 

-Development of numerous web accessible databases on the decomposition and stores of woody detritus (see TD12, TD17, TD22, TD25, TL03, TV009, and TV030)

Collaborators: Acker, S. A. Olympic NP; Alavarez-Sanchez, F. J.UNAM;Bible, K. UW; Blair, J. KSU Caldwell, B. G; OSU Chapin, F.S., III UAk; Chen, H OSU;Chertov, O. N. St. Petersburg Forest Acad (SPFA); Cohen, W. B. (USFS-PNW; Covich, A. CSU, Cromack, K., Jr. OSU; Currie., W. S. UNH; Gower, S. T. UWisc; Fahey, T. Cornell;Ferrell, W. K. OSU; Franklin, J. F. UW; Garman, S. OSU; Gholz, H. L. NSF; Grant, G. USFS-PNW; Greene, S. E. USFS-PNW;Gregory, S. V. OSU;Greskin, A. SPFA; Gresnov, S. SPFA;  Griffiths, R. P. OSU; Halstead, S. UM; Harcombe, P. A. Rice; Harmon. J. M. OSU;Henshaw, D. USDA-FS; Homann, P. S. WWU; Jones, J. A. OSU; Judd, D. OSU; Kashpor, N. N. SPFA; Kerkvliet, J. OSU; Klopatek, J ASU;  Kobak, K. I. St. Petersburg Hydro Inst.; Krankina OSU, O. N.;Kukuyev SPFA, Y. A.;Lattin OSU, J. D.; Law OSU, B.;McKee, A. W. OSU;Mladenoff, D. UWisc; Melillo, J. MBL; Miller, J. OSU ;Moldenke, A. OSU ;Moorhead, D. L. U Toledo;Nadelhoffer, K. MBL;Parmenter, R. UNM; Parton, W. J. CSU;Paul, E. UMich; Protosov, N. SPFA; Reshetnikov, A. A. SPFA; Rastetter, E. B. MBL; Ryan, M. J.USFS RM; Schaeffer, D. A. UPR;Seastedt, T. UCo; Sexton, J. OSU; Shaw, D. A UW; Skoudine, V. SPFA; Sollins, P. OSU; Soloviev, V. SPFA; Sycher, G. OSU;Stafford, S. CSU; Swanson, F. J. USFS PNW;Treyfeld, R. F. SPFA; Turner, D. L. OSU; Unsworth, M. OSU; Whigham, D. F. Smithsonian; Yarie, J.U AK

Graduate Students (year degree completed):

Masters: Balduman, Lisa (1995); Butts, Sally (1997); Hanson, Mette (1993); Hieder, Chris (2001); Janisch, Jack (2201);Powers, Jennifer (1995); Remillard, Suzanne (1999); Smith, Troy; Tuiniga, Amy (1995); Vandegrift, Eleanor; Wright, Pam (1998); Yatskov, M (2000).; Yount, Louise (1997); Zucker, Steve (1993); Doctoral: Bible, K (2001); Chen, Hua (1999); Hicks, Bill (2000); Smithwick, Erica (2001); Hess, Rebecca; Hughes, Flint (1997); Pruyn, Michele; Sachs, Don (1996); Tian-wei Chou, Joyce (1995);Waldien, David; Yang, Zhiquian

Graduate Advisors: E. Buckner, University of Tennessee; E. Clebsch, University of Tennessee; K. Cromack, Jr., Oregon State University.;J.F. Franklin, Oregon State University; E. Hansen, Oregon State University; R. Hayes, University of Tennessee; R.H. Waring,  Oregon State University; M.V. Wilson, Oregon State University.

STEPHEN C. HART 

School of Forestry, College of Ecosystem Science and Management, Northern Arizona University, Flagstaff, AZ 86011-5018; E-mail: steve.hart@nau.edu; Fax: 928-523-1080; Phone: 928-523-6637

PROFESSIONAL PREPARATION:

Oregon State Univ., Forest Ecosystem Ecology, 1989-1991

Univ. of California, Berkeley, major in Soil Microbiology, Ph.D., 1990

Duke Univ., major in Forest Ecology and Soils, M.S., 1984

Univ. of California, Berkeley, majors in Forestry & Conservation of Nat. Resources, B.S. 1982

APPOINTMENTS:

2001 - Present: Professor of Ecosystem Ecology, Northern Arizona Univ.

1999 – Present: Faculty Assoc., Merriam-Powell Center for Environmental Res., Northern Arizona Univ.

1996 - 2001: Associate Professor of Forest Ecosystem Ecology, Northern Arizona Univ.

1997 - 1998: National Center for Ecological Analysis and Synthesis Fellow, Santa Barbara, CA

1991 - 1996: Assistant Professor of Forest Ecology and Soils, Northern Arizona Univ.

1989 - 1991: Research Associate with H.J. Andrews LTER Group, Oregon State Univ.

1991: Lecturer in Forest Biogeochemistry, Oregon State Univ.

1984 - 89: Graduate Research Assistant in Soil Microbiology, Univ. of California, Berkeley

1987: Graduate Teaching Assistant in Soil Chemistry, Univ. of California, Berkeley

1985: Consulting Soil Scientist, Berkeley, CA

1982 - 84: Graduate Research Assistant in Forest Ecology and Soils, Duke Univ.

1983: Graduate Teaching Assistant in Forest Ecology and Soils, Duke Univ.

1981: Research Assistant in Plant Ecology, Univ. of California, Davis

PROFESSIONAL SERVICE (only major activities over last 48 months listed):

Reviewer of professional papers submitted to: Australian J. Soil Sci., Biogeochemistry, Biology & Fertility Soils, Can. J. For. Res., Ecology, Functional Ecology, Global Change Biology, J. Environ. Quality, Oecologia, Plant & Soil, Soil Biology & Biochemistry, Soil Sci. Soc. America J., Trends in Plant Science, Water Resources Journal. Typically review 10 to 20 papers for these journals each year.

Reviewer of proposals submitted to the National Science Foundation Ecology, Ecological & Evolutionary Physiology, and Ecosystems Programs; the United States Department of Agriculture National Research Initiative Competitive Grants Forest/ Range/ Crop/ Aquatics Ecosystems and Soil Biology Programs; NASA/NSF/DOE/USDA/NOAA Joint Program on Terrestrial Ecology and Global Change; and the Kearney Foundation of Soil Science. Typically review 3 to 6 proposals for these agencies each year when not a member of a grant panel.

GRADUATE AND UNDERGRADUATE HONORS:

University of California Regents’ Fellowship 1984-86; Honorable Mention 1983 NSF Fellowship Competition; Mellon Fellowship 1982-84; Departmental Citation in Forestry & Resource Management 1982; Graduated summa cum laude in Forestry & Conservation of Natural Resources 1982; Member of Sigma Xi Scientific Res. Honors Society; Member of Phi Beta Kappa Honors Society; Member of Xi Sigma Pi Forestry Honors Society

FIVE PUBLICATIONS CLOSELY RELATED TO PROPOSED PROJECT

Chapman, S. K., N.S. Cobb, S.C. Hart, T.G. Whitham, and G.W. Koch. In press. Insect herbivory increases litter quality and decomposition: an extension of the acceleration hypothesis. Ecology.

Hart, S.C. 1999. Net nitrogen transformations in fallen tree boles and mineral soil of an old-growth forest. Ecology 80:1385-1394.

Hart, S.C., M.K. Firestone, E.A. Paul, and J.L. Smith. 1993. Flow and fate of soil nitrogen in an annual grassland and a young mixed-conifer forest. Soil Biology and Biochemistry 25:431-442.

Hart, S.C., M.K. Firestone, and E.A. Paul. 1992. Decomposition and nutrient dynamics of ponderosa pine needle litter in a Mediterranean-type climate. Canadian Journal of Forest Research 22:306-314.

Hart, S.C., and M.K. Firestone. 1991. Forest floor-mineral soil interactions in the internal nitrogen cycle of an old-growth forest. Biogeochemistry 12:73-97 

FIVE OTHER SIGNIFICANT PUBLICATIONS

Stark, J.M., D.R. Smart, and S.C. Hart. 2002. Regulation of nitric oxide emissions from forest and rangeland soils. Ecology 83:2278-2292.

Kaye, J.P., and S.C. Hart. 1997. Competition for nitrogen between plants and soil microorganisms. Trends in Ecology and Evolution 12:139-143.

Stark, J.M., and S.C. Hart. 1997. High rates of nitrification and nitrate turnover in undisturbed coniferous forests. Nature (London) 385:61-64.

Hart, S.C., G.E. Nason, D.D. Myrold, and D.A. Perry. 1994. Dynamics of gross nitrogen transformations in an old-growth forest soil during a long-term laboratory incubation: the carbon connection. Ecology 75: 880-891.

Hart, S.C., J.M. Stark, E.A. Davidson, and M.K. Firestone. 1994. Nitrogen Mineralization, Immobilization, and Nitrification. pp. 985-1018 In Methods of Soil Analysis, Part 2 - Microbiological and Biochemical Properties - SSSA Book Series, no. 5, Madison, WI.

SYNERGESTIC ACTIVITIES:

Development of sophomore-level course in ecology and management of forest soils (Forestry 213), senior–level lecture and laboratory courses in soil science (Geography 452/454), and undergraduate/graduate lecture course in ecosystem ecology (Forestry 479/579) at Northern Arizona Univ.; Development and application of novel methods utilizing stable and radioactive isotopes in ecological research

COLLABORATORS DURING THE PAST 48 MONTHS:

I. Burke (Colorado State Univ.), N. Cobb (NAU), W. Covington (NAU), W. Currie (Appalachian Laboratory, Univ. of Maryland), L. Drickamer (NAU), P. Fulé (NAU), C. Gehring (NAU), J. Gosz (Univ. of New Mexico), M. Harmon (Oregon State Univ.), B. Hungate (NAU), N. Johnson (NAU), P. Keim (NAU), G. Koch (NAU), S. Leavitt (Univ. of Arizona), T. Kolb (NAU), R. Lindroth (Univ. of Wisconsin, Madison), G. Martinsen (NAU), M. Moore (NAU), W. Parton (Colorado State Univ.), E. Pendall (Univ. of Wyoming), J. Randerson (Cal. Tech.), W. Silver (Univ. of California, Berkeley), D. Smart (Univ. of California, Davis), J. Stark (Utah State Univ.), T. Theimer (NAU), M. Wagner (NAU), C. White (Univ. of New Mexico), T. Whitham (NAU)

GRADUATE AND POSTDOCTORAL ADVISORS:

M.S.: D. Binkley (Colorado State Univ.); Ph.D.: M. Firestone (Univ. of California, Berkeley); Post Doctoral: D. Perry (Oregon State University)

THESIS ADVISOR AND POSTGRADUATE-SCHOLAR SPONSOR:

PhD.: K. Alstad, A. Classen, D. Fischer , J. Horton (Virginia Tech. Univ.), Greg Newman, S. Overby, . Selmants, J. Schweitzer; MS: S. Boyle, A. DiSalvo, K. Haubensak, S. Hazelhurst, J. Kaye, K. Laun, J. Roberts, E. Smith, R. Wright; Post-Doctoral: J. Schweitzer; Total number of graduate students advised: 17; Total number of postdoctoral scholars sponsored: 1

William J. Parton, Jr.

Natural Resource Ecology Laboratory, Colorado State University

Fort Collins, CO 80523

Phone: (970) 491-1987; Fax: (970) 491-1965

email: billp@nrel.colostate.edu
Education:

B.S. 

1966 

Pennsylvania State University 

Meteorology

M.S. 

1968 

University of Oklahoma 

Meteorology

Ph.D. 

1972 

University of Oklahoma 

Meteorology

Professional Experience:

1989-present 

Professor and Senior 

Range and Ecosystem Science

Research Scientist 


Department and NREL Colorado State Univ.

1988-1989 

Program Director, Division 

National Science Foundation

of Biotic Systems and 

Washington, DC 20550

Resources, Ecosystem Studies

Program

1982-1988 

Senior Research Scientist 

NREL, Colorado State Univ.

1975-1982 

Research Associate 


NREL, Colorado State Univ.

1974-1975 

Postdoctoral Fellowship 

National Center for Atmospheric Research

Boulder, Colorado

1971-1974 

Postdoctoral Fellowship 

NREL, Colorado State Univ.

1968-1971 

Special Instructor 


University of Oklahoma

1966-1968 

Research Assistant 


University of Oklahoma

1966-1968 

Teaching Assistant 


University of Oklahoma

Relevant Publications: (48 refereed journal papers since 1996)

Parton, W.J., E.A. Holland, S.J. Del Grosso, M.D. Hartman, R.E. Martin, A.R. Mosier, D.S. Ojima and D.S. Schimel. 2001. Generalized model for NOx and N2O emissions from soils.  Journal of Geophysical Research 106:17403-17419.

Del Grosso, S.J., W.J. Parton, A.R. Mosier, D.S. Ojima, A.E. Kulmala, and S. Phongpan.  2000.  General model for N2O and N2 gas emissions from soils due to denitrification.  Global Biogeochemical Cycles 14:1045-1060.

Parton, W.J., M. Hartman, D.S. Ojima and D.S. Schimel. 1998. DAYCENT and its land surface submodel: description and testing.  Global and Planetary Change 19:35-48.

Parton, W.J., D.S. Ojima, D.W. Valentine, A.R. Mosier, D.S. Schimel and K. Weier. 1996.  Generalized model for N2 and N2O production from nitrification and denitrification.  Global Biogeochemical Cycles 10:401-412.  

Matson, P.A., W.J. Parton, A.G. Power, M.J. Swift.  1997.  Agricultural intensification and ecosystem properties.  Science 277:504-509.

Other Publications:

Mosier, A.R., W.J. Parton, D.W. Valentine, D.S. Ojima, D.S. Schimel and J.A. Delgado.  1996.  CH4 and N2O fluxes in the Colorado shortgrass steppe:  I. Impact of landscape and nitrogen addition.  Global Biogeochemical Cycles 10:387-399.  
Raich, J.W., W.J. Parton, A.E. Russell, R.L. Sanford, Jr., and P.M. Vitousek.  2000.  Analysis of factors regulating ecosystems development on Mauna Loa using the Century model.  Biogeochemistry 51:161-191.

Kelly, R.H., W.J. Parton, M.D. Hartman, L.K. Stretch, D.S. Ojima and D.S. Schimel. 2000.  Intra- and interannual variability of ecosystem processes in shortgrass-steppe: new model, verification, simulations.  Journal of Geophysical Research 105 (D15): 20,093-20,1000.  

Eitzinger, J.  W.J. Parton, and M. Hartman.  2000.   Improvement and validation of a daily soil temperature submodel for freezing/thawing periods.  Soil Science 165:525‑534.

Mosier, A.R., W.J. Parton and S. Phongpan.  1998.  Long-term large N and immediate small N additions effects on trace gas fluxes in the Colorado shortgrass steppe.  Biology and Fertility of Soils 28:44-50.

Synergistic Activities:

1. 
Development and web-based distribution of the CENTURY Ecosystem Model.

2. 
Linking of the CENTURY Ecosystem Model with the RAMS Atmospheric mesoscale model.

3. 
Linking of the CENTURY Agroecosystem Model with the ASM Economic Model.

4. 
National Research Council Committee on Geophysical and Environmental Data - Member 1994-1998.

5. 
Chair of the SCOPE Tree-Grass Interactions Committee - 1995-2000.

Collaborators:

S. Archer, Texas A&M; B.M. Bolker, Princeton; B.H. Braswell, NCAR, Boulder, CO; I. Burke, CSU; M.R. Carter, PEI, Canada; B. Curtis, E.T. Elliott, Univ. of Nebraska, Lincoln; J. Eitzinger, Univ. of Agricultural Sciences, Vienna, Austria; S.B. Frey, Ohio State Univ.; S. Frolking, Univ. of New Hampshire; T. Gilmanov, South Dakota State Univ.; F. Giorgi, J.W. Harden, USGS, Menlow Park, CA; M. Harmon, Oregon State Univ.; E. Holland, NCAR, Boulder, CO; E.R. Hunt, Jr., Univ. of Wyoming; R. Jackson, Duke Univ.; R. Kelly, CSU; D.W. Kicklighter, Woods Hole, MA; W.K. Lauenroth, CSU; A. Martin, France; R.E. Martin, Univ. of Colorado, Boulder; P. Matson, Stanford Univ.; A.D. McGuire, Univ. of Alaska, Fairbanks; J. Melillo, Woods Hole, MA; A.K. Metherell, Lincoln Univ., New Zealand, D. Moorhead, Texas Tech.; J. Morgan, USDA; A.R. Mosier, USDA/ARS, Fort Collins, CO; P.P. Motavalli, Univ. of Missouri; R.P. Neilson, Oregon State Univ.; D.S. Ojima, NREL, CSU; R.J. Olson, Oak Ridge National Lab, TN; C. Owensby, Kansas State Univ.; S.W. Pacala, Princeton; C.A. Palm, Tropical Soil Biology and Fertility Programme, Kenya; K. Paustian, NREL, CSU; D.P. Peters, USDA/ARS Las Cruces, NM; S. Prince, Univ. of Maryland; J. Raich, Iowa State; C. Rowland, S. Running, Univ. of Montana; D. Schimel, NCAR, Boulder, CO; D. Swift, NREL, CSU; D.W. Valentine, Univ. of Alaska, Fairbanks; P.M. Vitousek, Stanford Univ.; B. Walker, GCTE Core Project Leader, Australia; C.A. Wessman, Univ. of Colorado; P. Woomer, Jr., UNESCO-ROSTA; X. Xiao, Univ. of New Hampshire; C. Zuozhong.

Graduate and Post Doctoral Advisors:

G. Amos Eddy, Paul Risser, George Innis

Thesis Advisor and Postgraduate-Scholar Sponsor:

Stephen del Grosso, Paul Hook, Greg McMaster, Weihong Fann, V.B. Brown, Robin Martin
1

