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ROBERT W. HOWARTH 
 
Department of Ecology and Evolutionary Biology http://www.eeb.cornell.edu/howarth/ 
Corson Hall, Cornell University  e-mail:  howarth@cornell.edu 
Ithaca, NY 14853-2701  USA Tel.: (1)-607-255-6175  
 
Education 

B.A., Amherst College (Magna cum laude), 1974 
Ph.D., Massachusetts Institute of Technology/Woods Hole Oceanographic Institution Joint Program in 

Biological Oceanography, 1979 
 
Professional Experience 

1993-Present  David R. Atkinson Professor of Ecology & Environmental Biology,   
    Cornell University.  
2014-Present  Editor-in-Chief, Limnology & Oceanography 
2016-Present  Distinguished Visiting Scientist, Woods Hole Research Center 
2017-Present  MBL Fellow, Marine Biological Laboratory, Woods Hole 
2000-2017  Adjunct Senior Scientist, Marine Biological Laboratory, Woods Hole. 
1983-Present  Founding Editor, Biogeochemistry (Editor-in-Chief, 1983-2004). 
2010-2012  Director, Agriculture, Energy, & Environment Program, Cornell University 
2005-2009  Director, Agricultural Ecosystems Program, Cornell University. 
2000-2001   Oceans Program Director and Senior Scientist, Environmental Defense Fund. 
1995-2000  Director, Program in Biogeochemistry & Environmental Change, Cornell. 
1992-1995  Senior Fellow, and coordinator for the Initiative in Earth, Atmospheric, &   
            Aquatic Sciences, Center for the Environment, Cornell University. 
1990-1993  Professor, Section of Ecology & Systematics, Cornell University. 
1988-1991  Director, Ecosystems Research Center (US EPA National Center of Excellence),  

    Cornell University. 
1985-1990  Associate Professor, Section of Ecology & Systematics, Cornell University. 
1980-1985  Assistant and Associate Scientist, Marine Biological Lab, Woods Hole. 
1979   Noyes Postdoctoral Fellow, Marine Biological Laboratory, Woods Hole. 
 
National and International Committees and Activities 

2017 Delegate observer to the United Nations COP23 negotiations, Bonn, Germany. 
2017 Chair, Review Panel for Integration of Monitoring and Evaluation into 

Environmental Restoration Projects to Improve Outcomes in the Gulf of 
Mexico, National Academy of Sciences. 

2015-present Member, EPA Clean Air Scientific Advisory Committee (CASAC) Secondary 
National Ambient Air Quality Standards Review Panel for Oxides of 
Nitrogen and Sulfur, US Environmental Protection Agency. 

2015 Delegate observer to the United Nations COP21 negotiations, Paris, France. 
2014-2016 Member, National Estuarine Research Reserves Science Collaborative Advisory 

Board, National Oceanic & Atmospheric Administration. 
2010-2014 Member, Working Group on Land and Soils, International Resource Panel, United 

Nations Environment Programme. 
2007-2012 Chair, International SCOPE Biofuels Project:  Environmental Consequences of 

Biofuels (International Council of Science). 
2007-2009 President, Coastal & Estuarine Research Federation. 
2008-2010 Member, Board of Directors, Council of Scientific Society Presidents. 
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2007-2011 Co-chair, Committee on Energy & Environment, Council of Scientific Society 
Presidents.  

2005-2013 Representative from the State of New York to the Scientific and Technical 
Advisory Committee of the Chesapeake Bay Program. 

2006-2008 Member, Gulf of Mexico Hypoxia Advisory Panel, US EPA. 
2005-2007 Member, Steering Committee, N2007 International N Symposium, Brazil. 
2004-2007 Member, Biogeochemistry Rapid Response Team, Ecological Society of America. 
2003-Present Editor, book series on Environmental Management, Springer. 
2003-2008 Member, Coast and Oceans Working Group, the Heinz Center. 
2003-2006 Director, North American Regional Center, International Nitrogen Initiative. 
2003-2014 Member, Advisory Committee, International Nitrogen Initiative  
2002-2005 Coordinating Lead Author, chapter on responses to nutrient pollution, the 

Millennium Ecosystem Assessment. 
2002-2004 Member, Advisory Committee, N2004 International N Symposium, China. 
2002-2003 Coordinator and lead author, Working Group to Develop a Federal Interagency 

Research Plan for Coastal Nutrient Pollution. 
2001-2002 Consultant on coastal nutrient pollution, the Pew Oceans Commission. 
2000-2003 Member, US Committee for SCOPE, National Academy of Sciences. 
2000-2003 Member, Scientific Advisory Board, National Center for Ecological Analysis & 

Synthesis, University of California at Santa Barbara. 
2001-2002 Member, Committee to Evaluate the Water Programs of the US Army Corps of 

Engineers, National Academy of Sciences. 
1992-2002 Co-Chair, International SCOPE Nitrogen Project on Nitrogen:  A Regional and 

Global Analysis (International Council of Science). 
2000-2001 Member, Advisory Committee, N2001 Symposium, Potomac, MD. 
1998-2001 Member, National Climate Change Assessment (Coastal Marine Sector). 
1998-2000 Chair, Committee on Causes and Management of Coastal Eutrophication, National 

Academy of Sciences. 
2000 Chair, Panel on Coastal Nitrogen Pollution, Ecological Society of America. 
1996-1998 Member, Board of Scientific Counselors, U.S. EPA 
1997 Member, Panel on Non-Point Source Pollution, Ecological Soc. of America. 
1996 Member, Panel on Human Alteration of the N Cycle, Ecol. Soc. of America. 
1994-1995 Member, Panel on Nitrogen Cycling in China, Committee on Scholarly 

Communication with China, National Academy of Sciences. 
1995 Chair, Working group on Scientific Studies in Pristine Areas, National Academy of 

Sciences. 
1994-1997 Member, Steering Committee, Sustainable Biosphere Initiative, ESA. 
1994 Member, Committee on High-Priority Science to Meet National Coastal Needs, 

National Academy of Sciences. 
1992-1998 Member, Committee on Ethics, Am. Soc. of Limnol. & Oceanography. 
1990-1993 Member, Committee on Opportunities to Improve Wastewater Management for 

Urban Coastal Areas, National Academy of Sciences. 
1991-1995 Member, Advisory Committee for the National Water-Quality Assessment 

Program, U.S. Geological Survey. 
1989-1992 Member, Committee on the Coastal Ocean, National Academy of Sciences. 
1991-1993 Member, Governing Board, Estuarine Research Federation. 
1988-1990 Member, U. S. National Committee for SCOPE, National Academy of Sciences. 
1985-1991 Member, Scientific Advisory Committee, the International SCOPE Sulphur Project 

(Moscow, USSR), International Council of Science. 
1989-1990 Member, Panel on Fluxes of Trace Gases and Nutrients to and from Terrestrial 

Ecosystems, Committee on Global Change, National Academy of Sciences. 
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1986-1988 Member, Public Affairs Committee, Am. Soc. of Limnol. & Oceanography. 
1981-1984  Member, Panel on Ecological Effects, Committee on Fate and Effects of Oil in the 

Sea, National Academy of Sciences. 
 
Research Interests 

Application of science to sustaining the biosphere;  biogeochemistry and aquatic ecosystem science;  
global and regional nitrogen and phosphorus cycles;  global methane cycle;  environmental consequences 
of biofuels;  role of trace gases in global warming and climate disruption;  life-cycle analysis for 
greenhouse-gas footprint of energy technologies;  influence of land-use, management practices, and 
climate change on nutrient fluxes from the landscape;  atmospheric deposition of nitrogen onto the 
landscape;  controls and consequences of eutrophication in estuaries;  biotic, physical, and geochemical 
controls on nitrogen fixation;  environmental management and the effects of pollutants on aquatic 
ecosystems. 
 
 
Recent Awards and Honors (since 2000) 

Moore Lecturer, University of Virginia (2017) 
ASLO Sustaining Fellow, Association for the Sciences of Limnology & Oceanography (2017) 
Presented invited briefing on methane, shale gas development, and climate change to the Office of 

Science and Technology Policy, Executive Office of the White House (2016). 
Keynote speaker, Earth Day, State University of New York at Stony Brook (2014) 
Ian Morris Distinguished Scholar, Horn Point Laboratory, University of Maryland (2014) 
Featured plenary speaker, World Water Day, Michigan Technological University (2014) 
Co-Winner, 2013 Atlas Award, “honoring climate heroes worldwide” 
David Schindler Visiting Scholar, Trent University (2013) 
Pritchard Award for the best physical oceanography paper published in Estuaries and Coasts (2013). 
One of Time Magazine’s 50 “People Who Mattered,” 2011 Person of the Year issue. 
Zayed International Prize for the Environment (2007), jointly with the other lead authors of the 

Millennium Ecosystem Assessment. 
Presented invited briefing on coastal water quality to the Office of Science and Technology Policy, 

Executive Office of the White House (2006). 
Selected by ISI Web of Science (Scientific Citation Index) as one of 250 most cited scientists globally in 

ecology and environmental science disciplines (every year, 2006 to the present). 
Appointed to “Biology Faculty of 1,000” (every year, 2005 to the present). 
Received the Lindeman Award in Ecology, University of Minnesota (2003). 
Selected as an Aldo Leopold Leadership Fellow, Ecological Society of America (2000). 
Recognized as “Eminent Ecologist,” Kellogg Biological Station, Michigan State Univ. (2000). 
 
 
Publications: 

2016    Goyette, J.O., E. Bennett, R.W. Howarth, and R. Maranger.  2016.  Changes in anthropogenic 
nitrogen and phosphorus inputs to the St. Lawrence Basin over 110 years:  Impacts on 
riverine export.  Global Biogeochemical Cycles  30: 1000–1014, 
doi:10.1002/2016GB005384. 

             Marino, R.M., and R.W. Howarth.  2016.  Why is planktonic nitrogen fixation so rare in coastal 
marine ecosystems?  Insights from a cross-systems approach.  Pages 127-139 in P. Glibert 
and T. Kana (editors), Aquatic Nutrient Biogeochemistry and Microbial Ecology: A Dual 
Perspective.  Springer, Dordrecht.  doi: 10.1007/978-3-319-30259-1_11  
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Gao, W., B. Hong, D.P. Swaney, R.W. Howarth, and H. Guo.  2016.  A system dynamics model 
for managing regional N inputs from human activities.  Ecological Modelling 322:  82-91, 
doi: 10.1016/j.ecolmodel.2015.12.001 

             Hong, B., and R.W. Howarth.  2016.  Greenhouse gas emissions from domestic hot water: heat 
pumps compared to most commonly used systems. Energy Science & Engineering 4:  97-179, 
doi: 10.1002/ese3.112 

 

2015     Reynolds, L.K., R. Marino, M.F. Muth, N. McLenaghan, M. Hayn, A.C. Tyler, K.J. McGlathery, 
and R.W. Howarth. 2015. Evidence of grazer control on nitrogen fixation by eelgrass 
epiphytes in a temperate coastal bay.  Marine Ecology Progress Series  526: 11-19,  doi: 
10.3354/meps11234 

              Zhang, W.D., D.P. Swaney, B. Hong, R.W. Howarth, H. Han, and X. Li.  2015.  Net 
anthropogenic phosphorus inputs and riverine phosphorus fluxes in highly populated 
headwater watersheds in China.  Biogeochemistry DOI 10.1007/s10533-015-0145-9 

             Zhang, W.S., D. P. Swaney, X.Y. Li, B. Hong, R.W. Howarth, and S.H. Ding.  2015.  
Anthropogenic point-source and non-point-source nitrogen inputs into Huai River basin and 
their impacts on riverine ammonia–nitrogen flux.  Biogeosciences  12: 4275-4289, 
doi:10.5194/bg-12-4275-2015 

             Gao, W., R.W. Howarth, D.P. Swaney, B. Hong, and H. Guo. 2015. Enhanced N input to Lake 
Dianchi Basin from 1980 to 2010: Drivers and consequences.  Science of The Total 
Environment 505: 376-384, http://dx.doi.org/10.1016/j.scitotenv.2014.10.016. 

            Howarth, R.W.  2015.  Perspectives on air emissions of methane and climatic warming risk from 
hydraulic fracturing and shale-gas development:  Implications for policy.  Energy & Emission 
Control Technologies  3:  45-54. 

            Costello, C., X. Xue, and R.W. Howarth.  2015.  Comparison of production-phase environmental 
impact metrics derived at the farm- and national-scale for United States agricultural 
commodities.  Environmental Research Letters  10:  114004  doi:10.1088/1748-
9326/10/11/114004 

             Howarth, R.W.  2015.  Editorial:  Misconduct in scientific publications.  Limnology & 
Oceanography, 60(#4), doi: 10.1002/lno.10131 

             Howarth, R.W.  2015.  Editorial.  Limnology & Oceanography, 60(#1), doi:  10.1002/lno.10030 

2014     Howarth, R.W.  2014.  A bridge to nowhere:  Methane emissions and the greenhouse gas 
footprint of natural gas.  Energy Science & Engineering  2: 47-60, doi 10.1002/ese3.35 

             Begon, M., R.W. Howarth, and C. Townsend.  2014.  Essentials of Ecology, 4th Edition.                 
Wiley, Chichester.  480 pages.  ISBN-13: 978-0470909133 

             Bringezu, S, H. Schütz, W. Pengue, M. O´Brien, F. Garcia, R. Sims, R. Howarth, L. Kauppi, M. 
Swilling, and J. Herrick.  2014.  Assessing Global Land Use: Balancing Consumption with 
Sustainable Supply.  A Report of the Working Group on Land and Soils of the International 
Resource Panel. United Nations Environment Program, Paris, France. ISBN: 978-92-807-
3330-3 

              Caulton, D.R., P. B. Shepson, R.L. Santor0, J.P. Sparks, R.W. Howarth, A. Ingraffea, M.O. 
Camaliza, C. Sweeney, A. Karion, K.J. Davis, B.H. Stirm, S.A. Montzka, and B. Miller.  
2014.  Toward a better understanding and quantification of methane emissions from shale gas 
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development.  Proceedings of the National Academy of Sciences  111:  6237-6242.  
doi/10.1073/pnas.1316546111 

Howarth, R.W., M. Hayn, R.M. Marino, N. Ganju, K. Foreman, K. McGlathery, A.E. Giblin, P. 
Berg, and D. Walker.  2014.  Metabolism of a nitrogen-enriched coastal marine lagoon during 
the summertime.  Biogeochemistry 118:  1-20.    DOI 10.1007/s10533-013-9901-x  

Butler, T., R. Marino, D. Schwede, R. Howarth, J. Sparks, and K. Sparks.  2014.  Atmospheric 
ammonia measurements at low concentration sites in the northeastern USA: implications for 
total nitrogen deposition and comparison with CMAQ estimates.  Biogeochemistry  
doi10.1007/s10533-014-0036-5 

Gao, W., R.W. Howarth, B. Hong, D.P. Swaney, and H.C. Guo.  2014.  Estimating net 
anthropogenic nitrogen inputs (NANI) in the Lake Dianchi basin of China.  Biogeosciences 
11:  4577 – 4586.   doi:10.5194/bg-11-4577-2014 

Del Barrio, P., N. Ganju, A. L. Aretxabaleta, M. Hayn, A. Garcia, and R. W. Howarth.  2014.  
Modeling future scenarios of light attenuation and potential seagrass success in a eutrophic 
estuary.  Estuarine and Coastal Shelf Science  149:  13-23.  doi 10.1016/j.ecss.2014.07.005 

Jacobson, M.Z., M.A. Delucchi, A.R. Ingraffea, R.W. Howarth, G. Bazouin, B. Bridgeland, K. 
Burkart, M. Change, N. Chowdhury, R. Cook, G. Escher, M. Galka, L. Han, C. Heavey, A. 
Hernandez, D.F. Jacobson, D.S. Jacobson, B. Miranda, G. Novotny, M. Pellat, P. Quach, A. 
Romano, D. Steward, L. Vogel, S. Wang, H. Wang, L. Willman, and T. Yeskoo.  2014.  A 
roadmap for repowering California for all purposes with wind, water, and sunlight.  Energy, 
doi.org/10.1016/j.energy.2014.06.099 

 Howarth, R. W., and A. Ingraffea.  2014.  Shale gas:  Time to go slow.  In World Energy         
        Monitor, World Energy Forum.  United Nations.  New York, NY.   

2013 Howarth, R. W., and J. Mohan (editors).  2013.  Biomes and Ecosystems.  Salem  Press.          
        1,440 pages, ISBN 978-1-4298-3813-9 

Hayn M., R.W. Howarth, R. Marino, N. Ganju, P. Berg, K. Foreman, A.E. Giblin, and K. 
McGlathery.   2013.  Exchange of nitrogen and phosphorus between a shallow lagoon and 
coastal waters. Estuaries & Coasts   doi10.1007/s12237-013-9699-8 

Jacobson, M.Z., R.W. Howarth, M.A. Delucchi, S.R. Scobies, J.M. Barth, M.J. Dvorak, M.  
Klevze, H. Katkhuda, B. Miranda, N.A. Chowdhury, R. Jones, L. Plano, and A.R. Ingraffea.  
2013.  Examining the feasibility of converting New York State’s all-purpose energy 
infrastructure to one using wind, water, and sunlight.  Energy Policy  57:  585-601, 
doi.org/10.1016/j.enpol.2013.02.036i 

Jacobson, M.Z., R.W. Howarth, M.A. Delucchi, S.R. Scobies, J.M. Barth, M.J. Dvorak, M.  
Klevze, H. Katkhuda, B. Miranda, N.A. Chowdhury, R. Jones, L. Plano, and A.R. Ingraffea.  
2013.  Response to comment on paper examining the feasibility of changing New York 
State's energy infrastructure to one derived from wind, water, and sunlight.  Energy Policy  
62:  1212-1215,  doi.org/10.1016/j.enpol.2013.07.105i 

Hong, B., D.P. Swaney, and R.W. Howarth.  2013.  Estimating net anthropogenic nitrogen inputs 
(NANI) to US watersheds: comparison of methodologies.  Environmental Science & 
Technology  47: 5199−5207 

Gettel, G., A. Giblin, and R.W. Howarth.  2013.  Controls of benthic nitrogen fixation and 
primary production from nutrient enrichment of oligotrophic, arctic lakes.  Ecosystems      doi 
10.1007/s10021-013-9701-0 
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Tartowski, S.L., and R. W. Howarth.  2013.  Nitrogen, nitrogen cycle.  Encyclopedia of 
Biodiversity, Elsevier.  

Bettez, N., R. Marino, R.W. Howarth, and E.A. Davidson.  2013.  Roads as nitrogen deposition 
hot spots.  Biogeochemistry  114:  149-163. 

Berg, P., M.H. Long, M. Huettel, J.E. Rheuban, K.J. McGlathery, R.W. Howarth, K.H. Foreman, 
A.E. Giblin, and R. Marino.  2013.  Eddy correlation measurements of oxygen fluxes in 
permeable sediments exposed to varying current flow and light.  Limnology & Oceanography  
58:  1329-1343. 

Howarth, R. W.  2013.  Shale gas extraction.  Pages 354-359 in Craig, R.K., B. Pryd, J.C. Nagle, 
O. Schmitz, and W. Smith (eds.), The Berkshire Encyclopedia of  Sustainability:  Vol. 5, 
Ecosystem management and Sustainability.  Berkshire, Great Barrington, MA. 

2012    Howarth, R. W., D. Swaney, G. Billen, J. Garnier, B. Hong, C. Humborg, P. Johnes, C. Morth, 
and R. Marino.  2012.  Nitrogen fluxes from large watershed to coastal ecosystems controlled 
by net anthropogenic nitrogen inputs and climate.  Frontiers in Ecology & Environment  10:  
37-43. 

Howarth, R. W., R. Santoro, and A. Ingraffea.  2012.  Venting and leakage of methane from shale 
gas development: Reply to Cathles et al. Climatic Change 113:  537-549, 
doi:10.1007/s10584-012-0401-0 

Howarth, R. W., D. Shindell, R. Santoro, A. Ingraffea, N. Phillips, and A. Townsend-Small.  
2012.  Methane emissions from natural gas systems.  Background paper prepared for the 
National Climate Assessment, Reference # 2011-003, Office of Science & Technology Policy 
Assessment, Washington, DC.   

Hong, B., D. P. Swaney, C. Mörth, E. Smedberg, H. E. Hägg, C. Humborg, R. W. Howarth, and  
F. al Bouraoui.  2012.  Evaluating regional variation of net anthropogenic nitrogen and 
phosphorus inputs (NANI/NAPI), major drivers, nutrient retention pattern and management 
implications in the multinational areas of Baltic Sea basin.  Ecological Modeling,  
doi:10.1016/j.ecolmodel.2011.12.002 

Ganju, N.K, M. Hayn, S. Chen, R.W. Howarth, P.J. Dickhudt, A.L. Aretxabaleta, R. Marino. 
2012. Tidal and groundwater fluxes to a shallow, microtidal estuary: constraining inputs 
through field observations and hydrodynamic modeling. Estuaries and Coasts 35:  1285-
1298. 

Swaney, D. P., B. Hong, C. Ti, R. W. Howarth, and C. Humborg.  2012.  Net anthropogenic 
nitrogen inputs to watersheds and a riverine N export to coastal waters:  a brief overview.  
Current Opinion in Environmental Sustainability 4: 1-9. 

Swaney, D.P., R.L. Santoro, R. W. Howarth, B. Hong, and K. Donaghy.  2012.  Historical 
changes in the food and water supply systems of the New York City metropolitan area.  
Regional Environmental Change, doi 10.1007/s10113-011-0266-1 

Davidson, E. A., M. B. David, J. N Galloway, C. L. Goodale, R. Haeuber, J. A. Harrison, R. W. 
Howarth, D. B. Jayne, R. R. Lowrance, B. T. Nolan, J. L. Peel, R. W. Pinder, E. Porder, C. S 
Snyder, A. R. Townsend, and M. H. Ward.  2012.  Excess nitrogen in the U.S. environment:  
Trends, risks, and solution.  Issues in Ecology, report #15, Ecological Society of America. 

2011    Howarth, R., W., and A. Ingraffea.  2011.  Should fracking stop?  Yes, it is too high risk.  Nature 
477:  271-273. 
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Howarth, R. W., R. Santoro, and A. Ingraffea.  2011.  Methane and the greenhouse gas  
footprint of natural gas from shale formations.  Climatic Change Letters 106:  679–690,  doi: 
10.1007/s10584-011-0061-5  

Santoro, R., R. W. Howarth, and A. Ingraffea.  2011.  Indirect emissions of carbon dioxides from 
Marcellus shale gas development.  A technical report of the Agriculture, Energy, and 
Environment Program at Cornell University.   

Howarth, R. W., G. Billen, F. Chan, D. Conley, S. C. Doney, J. Garnier, and R. Marino.  2011.  
Coupled biogeochemical cycles:  Eutrophication and hypoxia in coastal marine ecosystems.  
Frontiers in Ecology & Environment  9:  18-26. 

Billen, G., M. Silvestre, B. Grizzetti, A. Leip, J. Garnier, M. Voss, R. Howarth, F. Bouraoui, H. 
Behrendt, A. Lepisto, P. Kortelainen, P. Johnes, C. Curtis, C. Humborg, E. Smedberg, O. 
Kaste, R. Ganeshram, A. Beusen, & C. Lancelot.  2011.  Nitrogen flows from European 
regional watersheds to coastal marine waters.  Pages 271 -297 in M.A. Sutton et al. (editors), 
The European Nitrogen Assessment:  Sources, Effects, and Policy Perspectives.  Cambridge 
University Press. 

Grizzetti, B., F. Bouraoui, G. Billen, H. van Grinsven, A. Cardoso, V. Thieu, J. Garnier, C. 
Curtis, R. Howarth, and P. Johnes.  2011.  Nitrogen as a threat to European water quality.  
Pages 379 – 404 in M.A. Sutton et al. (editors), The European Nitrogen 
Assessment:  Sources, Effects, and Policy Perspectives.  Cambridge University Press. 

Hong, B., D. Swaney, and R. W. Howarth.  2011.  A toolbox for calculating net anthropogenic 
nitrogen inputs (NANI).  Environmental Modeling and Software  26: 623–33. 

McLenaghan, N. A., A. C. Tyler, U. H. Mahl, R. W. Howarth, and R. M. Marino.  2011.  Benthic 
macroinvertebrate functional diversity regulates nutrient and algal dynamics in a shallow 
estuary.  Mar. Ecol. Progr. Ser.  426:  171-184. 

Baojing Gu, Yimei Zhu, Jie Chang, Chanhui Peng, Dong Liu, Yong Min, Weidong Luo, R. W. 
Howarth, and Y. Ge.  2011.  The role of technology and policy in mitigating regional 
nitrogen pollution.  Env. Res. Letters 6:  014011.   doi:10.1088/1748-9326/6/1/014011 

2010   Townsend, A. & R. W. Howarth.  2010.  Fixing the global nitrogen problem. Scientific American  
302:  32-39 

Howarth, R. W.  2010.  Solutions to environmental challenges:  Nitrogen cycle.  Scientific 
American  302 (#4, April 2010):  38. 

Johnson, P. T. J., A. R. Townsend, C. C. Cleveland, P. M. Glibert, R. W. Howarth, V. J. 
McKenzie, E. Rejmankova, and M. H. Ward.  2010.  Linking environmental nutrient 
enrichment and disease emergence in humans and wildlife.  Ecological Applications  20:  16-
29. 

Howarth, R. W.  2010.  Celebrating 100 volumes.  Biogeochemistry  100:  1-2. 

Naijar, R., C. R. Pyke, M. B. Adams, D. Breitburg, C. Hershner, M. Kemp, R. Howarth, M. R. 
Mulholand, M. Paolisso, D. Secor, K. Sellner, D. Wardrop and R. Wood.  2010.  Potential 
climate-change impacts on the Chesapeake Bay.  Estuarine and Coastal Shelf Science  86: 1-
20. 

Dale, V. H., C. L. Kling, J. L. Meyer, J. Sanders, H. Stallworth, T. Armitage, D. Wangsness, T. 
Bianchi, A. Blumber, W. Boynton, D. J. Conley, W. Crumpton, M. David, D. Gilbert, R. W. 
Howarth, R. Lowrance, K. Mankin, J. Opaluch, H. Paerl, K. Reckhow, A. N. Sharpley, T. W. 
Simpson, C. S. Snyder, and D. Wright.  2010.  Hypoxia in the Northern Gulf of Mexico.  284 
pages.  Springer, Dordrecht. 
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Davidson, E. A., K. E. Savage, N. D. Bettez, R. Marino, and R. W. Howarth.  2010.  Nitrogen in 
runoff from residential roads in a coastal area.  Water Air Soil. Pollut.  210:  3-13. 

2009   Conley, D. J, H. W. Paerl, R. W. Howarth, D. F. Boesch, S. P. Seitzinger, K. E. Havens, C. 
Lancelot, & G. E. Likens.  2009.  Controlling eutrophication:  Nitrogen and phosphorus.  
Science  323:  1014-1015. 

Conley, D. J, H. W. Paerl, R. W. Howarth, D. F. Boesch, S. P. Seitzinger, K. E. Havens, C. 
Lancelot, & G. E. Likens.  2009.  Reply to comments on “controlling eutrophication:  
nitrogen and phosphorus.”  Science  324:  724-725. 

Boesch, D., W. Boynton, L. Crowder, R. Diaz, R. Howarth, L. Mee, S. Nixon, N. Rabalais, R. 
Rosenberg, J. Sanders, D. Scavia, and R. Turner.  2009.  Nutrient enrichment drives Gulf of 
Mexico hypoxia.  Eos  90:  117-128. 

Bringezu, S., H. Schutz, M. O’Brien, L. Kauppi, R. Howarth, and J. McNeely.  2009.  Towards 
Sustainable Production and Use of Resources:  Assessing Biofuels.  International Panel for 
Sustainable Resource Management, United Nations Environment Program, Paris, France 
(http://www.unep.fr/scp/rpanel/biofuels.htm). 

 Howarth, R. W., and S. Bringezu (eds).  2009.  Biofuels: Environmental Consequences and 
Interactions with Changing Land Use.  Proceedings of the International SCOPE Biofuels 
Project Rapid Assessment, International Council of Science (http://cip.cornell.edu/biofuels/) 

 Howarth, R.W., S. Bringezu, M. Bekunda, C. de Fraiture, L. Maene, L. Martinelli, O. Sala. 2009. 
Rapid assessment on biofuels and environment: Overview and key findings. Pages 1-13 in 
R.W. Howarth and S. Bringezu (eds), Biofuels: Environmental Consequences and 
Interactions with Changing Land Use.  Proceedings of the International SCOPE Biofuels 
Project Rapid Assessment, International Council of Science (http://cip.cornell.edu/biofuels/) 

 Howarth, R.W., S. Bringezu, L.A. Martinelli, R. Santoro, D. Messem, O.E. Sala. 2009. 
Introduction: biofuels and the environment in the 21st century. Pages 15- 36, in R.W. 
Howarth and S. Bringezu (eds) Biofuels: Environmental Consequences and Interactions with 
Changing Land Use. Proceedings of the International SCOPE Biofuels Project Rapid 
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