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Dear Friends of WHRC,

Voices of reason that value knowledge are ever more important in times of challenge – 

and these are challenging times.  The climate is changing at a rate that is unprecedented 

since humans invented agriculture, but at the same time, segments of our society not 

only dismiss the evidence but also question the value of science itself.  

The forests, soils, air, and water that provide the essential necessities of human well-

being and prosperity are also changing.  Our scientists, featured in the following calendar 

pages, combine analysis of satellite images of the Earth with field studies to measure, 

model, and map changes in the world’s ecosystems, from the thawing permafrost in the 

Arctic to the expanding agriculture regions of the tropics.  Some notable highlights of 

the past year include:

 
   • Completion of the most detailed and state-of-the-art map of forest biomass across 

      the tropics, which will help countries design forest conservation programs

    • Initiating a network for monitoring the world’s greatest rivers, using chemical analyses   

      of river water as a tool to diagnose changes in the upstream forests and soils

    • Releasing a national report on changes in the US nitrogen cycle, chronicling effects 

      on air quality, drinking water quality, climate, and biodiversity and offering solutions

 
In the coming election year, the findings of environmental science and the value of 

investing in science and education will be debated in political arenas.  At the Woods 

Hole Research Center we will continue advancing science and knowledge, tirelessly and 

unyieldingly, as one of society’s most important assets.  We envision a world in which 

the insights of science guide management of the Earth’s natural resources, 

so that we and future generations may sustain prosperous and fulfilling 

lives without degrading the ecosystems that support us and a diverse 

abundance of life.  I thank those who have generously supported these 

efforts, and I welcome new supporters and partners in seeking science-

based solutions to the world’s environmental and economic challenges 

during the coming year.

Sincerely,

Eric A. Davidson
President and Executive Director

A Letter from 
   the Director



A Letter from 
   the Chairman

Dear Friends,

At our June 16, 2011 Board meeting, WHRC completed two transitions. First, the 

Board appointed Eric Davidson as Executive Director. Eric has been with the Center 

since 1991, compiling a distinguished career as a soil scientist. Since June, he has 

thrown himself into the task of managing people, budgets, board members, and all 

the other issues, large and small, that leadership demands. For a view into Eric’s 

style and mode of thought, I highly recommend his Director’s blog, available on our 

website. It shows, in his own words, why we are fortunate to have him at the helm.The other transition was my election to Chairman of the Board of Directors, 

succeeding Larry Huntington. Larry passed the baton having overseen tremendous 

growth at the Center, in terms of personnel, budgets, and the organization’s influence. 

Larry’s 14 year tenure as Chairman was marked by a steady hand, good humor, and 

complete dedication to the Center and its work. Fortunately, Larry remains on the 

Board, and the Center continues to benefit from his long experience.I joined the Center’s Board six years ago, having served on the boards of several 

conservation groups. My career in the investment industry had progressed into 

timberland investment, which gave me the chance to see natural resource issues 

from both the for-profit and the conservationist point of view. From that experience, 

one learns that good science makes for good natural resource management.As a donor, I value WHRC’s high impact, obtained from 
a relatively small budget. So whether you are a new friend 
to the Center, or have been with us since the beginning, I 
appreciate your support and invite you to join us in our next 
phase on the front ranks of environmental science and policy.
 
The world needs our work. Thank you.

Wilhelm M. MerckChairman



ChAirmAn
(June 1997 – June 2011)
Lawrence S. Huntington  
New York, New York
Chairman Emeritus
Fiduciary Trust International

(June 2011 – Present)
Wilhelm Merck
Hamilton, Massachusetts
Managing Member, Essex Timber Co.

TreAsurer 
Joseph R. Robinson 
Summit, New Jersey
Managing Director, MidMark Capital

DireCTors
John H. Adams 
New York, New York 
Founding Director 
Natural Resources Defense Council

Bonnie Cohen
Washington, D. C.
Consultant

Stephen T. Curwood 
Nottingham, New Hampshire
Host, Living on Earth 
World Media Foundation
 
Iris M. Fanger 
Boston, Massachusetts 
Dance and Theater Historian and Critic

Scott Goetz
Falmouth, Massachusetts
Deputy Director & Senior Scientist
Woods Hole Research Center

Stuart Goode
New York, New York
Private Investor

Joshua Goldberg
New York, New York
Co-Founder, Managing Director 
& General Counsel
Altamont Capital Partners

David Hawkins
Washington, D. C.
Director, Climate Programs
Natural Resources Defense Council

Robert Max Holmes
Falmouth, Massachusetts
Senior Scientist
Woods Hole Research Center

Lily Rice Hsia 
Hamilton, Massachusetts 
Mather & Hsia Consultants

Karen C. Lambert
Princeton, New Jersey
Environmentalist and Political Activist

Thomas E. Lovejoy 
Washington, D.C. 
University Professor, George Mason 
University and Biodiversity Chair 
H. John Heinz III Center for Science, 
Economics and Environment 

Victoria H. Lowell
Falmouth, Massachusetts
Conservationist

Merloyd Ludington
Boston, Massachusetts
Publisher and Editor
Merloyd Lawrence Books

Mary Louise Montgomery 
Walpole, New Hampshire 
Conservationist

Amy H. Regan
Princeton, New Jersey
President, Harbourton Foundation

Constance R. Roosevelt
Brooklyn, New York
Conservationist

Gordon W. Russell
Portola Valley, California
Conservationist

Tedd R. Saunders
Boston, Massachusetts
President, EcoLogical Solutions 
and Chief Sustainability Officer 
The Saunders Hotel Group

George M. Woodwell 
Woods Hole, Massachusetts
Director Emeritus and Senior Scientist
Woods Hole Research Center

honorAry DireCTors
Anita W. Brewer-Siljeholm 
Manchester, Massachusetts 
Environmentalist

Sara Shallenberger Brown*
Harrods Creek, Kentucky
Conservationist and Farmer

John Cantlon 
East Lansing, Michigan 
Vice-President, Emeritus 
Michigan State University

Joel Horn
Seattle, Washington
Conservationist

James MacNeill 
Ottawa, Canada
Chairman, Emeritus 
International Institute 
for Sustainable Development

Gilman Ordway 
Wilson, Wyoming
Conservationist

Ross Sandler 
New York, New York 
Professor of Law
New York Law School

Helen B. Spaulding 
Ipswich, Massachusetts 
Community Activist

J.G. Speth 
Strafford, Vermont
Former Dean, Yale School of 
Forestry and Environmental Studies

Robert G. Stanton
Fairfax Station, Virginia
Policy Consultant, Resource Conservation;
Former Director, U.S. National Park Service

M.S. Swaminathan
Madras, India
Chairman, M.S. Swaminathan 
Research Foundation

Ola Ullsten 
Burlington, Ontario
Former Prime Minister of Sweden

Counsel and Corporate Clerk
Neal A. Brown
New York, New York
Balber Pickard Maldonado 
& Van Der Tuin, PC

*Denotes Deceased

This reflects those on the Board of  Directors between July 1, 2010 and June 30, 2011.

Board of  Directors



This reflects those on staff  between July 1, 2010 
and June 30, 2011. Please visit www.whrc.org 
for a current roster.

PresiDenT AnD exeCuTive DireCTor
William Y. Brown, Ph.D. (February 2010 – January 2011)
Richard A. Houghton, Ph.D. Acting Director 
(January 2011- June 2011)
Eric A. Davidson, Ph.D. (June 2011 – Present)

DePuTy DireCTor 
(June 2011 – Present)
Scott J. Goetz, Ph.D.

sCienCe sTAff 
Alessandro Baccini, Ph. D.
Adam Bausch, M.E.M.
Pieter Beck, Ph.D.
Logan T. Berner, M.S. 
Jesse Bishop, M.S.
I. Foster Brown, Ph.D.
Ekaterina Bulygina, M.S.
Glenn K. Bush, Ph.D.
Oliver Cartus, Ph.D.
Andrea Castanho, Ph.D.
Leandro Castello, Ph.D.
Connie Clark, Ph.D.
Michael T. Coe, Ph.D.
Tina A. Cormier, M.S.
Gregory J. Fiske, M.S.
Gillian L. Galford, Ph.D.
Nora Greenglass, M.E.M.
Joseph L. Hackler, M.A.

Robert Max Holmes, Ph.D.
Holly Hughes, B.S.
Tracy Johns, M.S.
Josef M. Kellndorfer, Ph.D.
Danielle Knight, B.A.
Nadine T. Laporte, Ph.D.
Paul A. Lefebvre, M.A.
Michael M. Loranty, Ph.D.
Paul Mann, Ph.D.
David G. McGrath, Ph.D.
Daniel Nepstad, Ph.D.
John Poulsen, Ph.D.
Kilaparti Ramakrishna, Ph.D.
Federico Rosario

Sudeep Samanta, Ph.D.
Kathleen Savage, M.Sc.
Karen Schwalbe
Robert G.M. Spencer, Ph.D. 
Chloe Starr, B.S.
Claudia Stickler, Ph.D.
Thomas A. Stone, M.A.
Mindy Sun, M.S.
Wayne S. Walker, Ph.D.
George M. Woodwell, Ph.D.

DisTinguisheD visiTing sCienTisTs
Paulo Brando, Ph.D.
Andrea Cattaneo, Ph.D.
Sudeep Samanta, Ph.D.

ADjunCT senior sCienTisT
Richard S. Williams, Ph.D.

visiTing sChoLArs
Oriana Almeida, Brazil
Andréana Paola Mekui Biyogo, Gabon
Eric Armijo, Bolivia
Edersson Cabrera, Colombia
Oswaldo Carvalho, Brazil
Marcos Costa, Brazil
Karen Frey, US
Laura Hess, US
Peter Ndunda, Kenya
Quyen Nguyen, Vietnam
William Parton, US
Diego Pinheiro, Brazil
Sergio Rivero, Brazil
Sophyra Sar, Cambodia
Abel Siampale, Zambia
Carlos Sierra, Germany
Mukund Srivastava, India
Edward Ssenyonjo, Uganda
Sitwala Wamunyima, Zambia
Jorein Vonk, Switzerland
Bienvenu Dinga, Republic of Congo

George Aiken, US
Suzanne Tank,US

grADuATe feLLows
Leticia Lima, Brazil
Marcia Macedo, Brazil
Damien Sulla-Menashe, US
Ledimere Oliveira, Brazil

ADminisTrATive & oPerATing sTAff
Tracy A. Barquinero
Elizabeth A. Braun
Florence Langford Carlowicz
Lisa Cavanaugh
Annalisa Eisen
Michael J. Ernst
Stanley Hammond
L. Lisa Hong 
Constance J. Johnson
Denise Kergo
Wendy Kingerlee
Duane H. Martin
Joyce McAuliffe
Kristin P. McLaughlin
Lisa Strock O’Connell
G. Fred Palmer
Melanie B. Powers
Diane Quaid
Camille M. Romano
Allison B. White

energy sysTems voLunTeer
Francis C. Lowell Jr., E.E.

inTerns
Jill Derwin
Emily Olmsted
Tina Praprotnik
Ujwala Ramakrishna

staff  
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uniTeD sTATes AgenCies
National Aeronautics and Space Administration: Linking Historical 
and Future Land-Use Change to the Economic Drivers and 
Biophysical Limitations of Agricultural Expansion in the Brazilian 
Cerrado, Michael T. Coe

National Aeronautics and Space Administration: A Proposal for 
LBA-ECO Project Scientist, 2008-2009, Eric A. Davidson

National Aeronautics and Space Administration: Linking High-
Frequency, Automated Measurements of Greenhouse Gas 
Emissions from Soils with Microwave-Based Estimates of Soil 
Saturation in Agricultural and Forest Landscapes, Eric A. Davidson

National Aeronautics and Space Administration: Modeling 
Strategies for Adaptation to Linked Climate and Land Use Change 
in the United States, Scott J. Goetz

National Aeronautics and Space Administration: Continental Scale 
Modeling of Bird Diversity Using Canopy Structure Metrics of 
Habitat Heterogeneity, Scott J. Goetz

National Aeronautics and Space Administration: Integrating 
Vegetation 3D Structure and Ecological Modeling for Continental 
Scale Assessments of Biodiversity, Biomass and Disturbance, 
Scott J. Goetz

National Aeronautics and Space Administration: Quantifying 
Changes in Northern High Latitude Ecosystems and Associated 
Feedbacks to the Climate System, Scott J. Goetz

National Aeronautics and Space Administration: Carbon 
Management in the Northeastern US: Assistance to RGGI 
(Regional Greenhouse Gas Initiative), Richard A. Houghton

National Aeronautics and Space Administration: Biomass for 
Carbon Budgeting, Richard A. Houghton

National Aeronautics and Space Administration: National 
Biomass and Carbon Dataset 2000: A High Resolution Baseline 
to Reduce Uncertainty in Carbon Accounting and Flux Modeling, 
Josef M. Kellndorfer

National Aeronautics and Space Administration: Ecosystem 
Structure Measurements from DESDynI: Studies of Technological 
Options and Data Fusion Using IceSAT/GLAS, Airborne Lidar and 
LOS/PALSAR Datasets over Central Chile, Josef M. Kellndorfer

National Aeronautics and Space Administration: Biomass Mapping 
of the U.S. - Past Experiences and Future Directions in Data 
Fusion and Product Validation, Josef M. Kellndorfer

National Oceanic and Atmospheric Administration: Carbon 
Implications of Ecosystem Responses to North American Climate 
Change, Scott J. Goetz

National Science Foundation: BE/CNH: Feedbacks among 
Forestry, Agriculture, and Fire in Amazonia, Michael T. Coe

National Science Foundation: Fire, Land Use, and the 
Savannization of Seasonally-Dry Amazon Forests, Michael T. Coe

National Science Foundation: MSM Collaborative Research: 
Agricultural Expansion in the Brazilian Amazon and Its Influence 
on the Water, Energy and Climate Cycles, Michael T. Coe

National Science Foundation: Collaborative Research. IPY: 
Observation and Modeling of Tundra Ecosystem Responses to 
Climate Change, Scott J. Goetz

National Science Foundation: Collaborative Research: The 
Northeastern Carbon Sink: Enhanced Growth, Regrowth, or Both? 
Scott J. Goetz

National Science Foundation: OPUS: Human Modification of the 
Terrestrial Carbon Balance, Scott J. Goetz

National Science Foundation: Collaborative Research: New 
Analyses of 50-Year Net Ecosystem Productivity and Carbon 
Accretion in Secondary Forests, Scott J. Goetz

National Science Foundation: Collaborative Research: Shifting 
Seasonality of Northern Forest Response to Arctic Environmental 
Change, Scott J. Goetz

National Science Foundation: Collaborative Research: IPY: Arctic 
Great Rivers Observatory (Arctic-GRO), Robert Max Holmes

National Science Foundation: Improving Analytical Capabilities at the 
Northeast Science Station, Cherskiy, Siberia, Robert Max Holmes
   
National Science Foundation: Collaborative Research. IPY: The 
Polaris Project: Rising Stars in the Arctic, Robert Max Holmes

National Science Foundation: Collaborative Research: ETBC: 
Controls on the Flux, Age and Composition of Terrestrial Organic 
Carbon Exported by Rivers to the Ocean, Robert Max Holmes

National Science Foundation: HSD: The Role of Natural 
Resources in Mitigating Political, Environmental, and Health 
Shocks to Extremely Poor Households in Southeastern Africa, 
Nadine T. Laporte

U.S. Department of Agriculture: Automated Measurements of 
Greenhouse Gas Emissions from Howland Soils, Eric A. Davidson

U.S. Department of Agriculture: Using Model Analyses and 
Surface-Atmosphere Exchange Measurements from the Howland 
Ameriflux Supersite in Maine, USA, to Improve Understanding of 
Forest Ecosystem Cycling, Eric A. Davidson

U.S. Department of Agriculture: Towards Spatially Explicit 
Quantifications of Carbon Flux (2000-2007) in Northeastern U.S. 
Forests Linking Remote Sensing with Forest Inventory Data 
(“RGGI”), Josef M. Kellndorfer

U.S. Department of Energy: Renewal of Collaborative Research: 
Economically Viable Forest Harvesting Practices That Increase 
Carbon Sequestration, Eric A. Davidson

U.S. Geological Survey: Yukon River Basin Project, 
Robert Max Holmes

sponsored Programs



founDATions
Climate and Land Use Alliance: Accelerating Brazil’s Transition to 
a Sustainable Low-Emission Development Pathway: Research, 
Capacity Building, and Policy Analysis in Support of the National 
Climate Change Plan, David G. McGrath

ClimateWorks Foundation: Securing and Expanding REDD 
Successes in Brazil, Daniel C. Nepstad 

Cogan Family Foundation: Polaris Project Support, Robert Max 
Holmes

Armand G. Erpf Fund: Educational Lecture Series, Eric A. Davidson

Armand G. Erpf Fund: Library Collection, Eric A. Davidson

Goldman, Sachs & Co: Valuation and Marketing of the 
Sustainable Uses of Forests, Richard A. Houghton

Google Foundation: Pan-Tropical Mapping of Forest Cover and 
Associated Above-Ground Carbon Stock, Josef M. Kellndorfer, 
Nadine T. Laporte

Grantham Foundation: Avoiding Deforestation in the Amazon, 
Daniel C. Nepstad

Horizon Foundation: Cape Cod Land Cover: Five Decades of 
Change, Thomas A. Stone

Gordon and Betty Moore Foundation: An Amazon Floodplain 
Regional Co-Management System for Biodiversity Conservation 
and Sustainability, David G. McGrath

Gordon and Betty Moore Foundation: A Regional Co-Management 
System for Conserving Biodiversity and Sustainably Managing the 
Lower Amazon Floodplain Regional Ecosystem, David G. McGrath

Gordon and Betty Moore Foundation: Pan-Tropical Mapping of 
Forest Cover and Associated Above-Ground Carbon Stock, Josef 
M. Kellndorfer, Nadine T. Laporte

Gordon and Betty Moore Foundation: Replacement of Scientific 
Equipment for the Acquisition of New Experimental Data on 
Amazon Forest Susceptibility to Fire, Eric Davidson

Gordon and Betty Moore Foundation: Fire, Land Use, and the 
Savannization of Seasonally-Dry Amazon Forests, Michael T. Coe

Gordon and Betty Moore Foundation: A Program  for Valuing 
the Potential Reduction of Carbon Emissions from Deforestation 
and Forest Degradation (REDD) for the MAP Region Designed 
in Conjunction with Stakeholders that Will Facilitate National and 
International Negotiations, I. Foster Brown

Gordon and Betty Moore Foundation: A Brazil Low-Emission Land 
Use Strategy, Daniel Nepstad

David & Lucile Packard Foundation: Pan-Tropical Mapping of 
Forest Cover and Associated Above-Ground Carbon Stock, Josef 
M. Kellndorfer, Nadine T. Laporte

David & Lucile Packard Foundation: An Integrated Science, 
People, and Policy Approach to Supporting REDD across Scales: 
Brazil and the Forum on Readiness for REDD, David G. McGrath

David & Lucile Packard Foundation: Strategic Planning and 
Review, William Y. Brown

Adelard A. and Valeda Lea Roy Foundation: Cape Cod Land 
Cover and Sea Level Rise, Thomas A. Stone

Sheehan Family Foundation: Cape Cod Land Cover: Five 
Decades of Change, Thomas A. Stone

oTher
Columbia University: Meeting the Challenge of 2050: Intelligent 
Agriculture and Food Systems, Nadine T. Laporte

Electric Power Research Institute: Creating Greenhouse Gas 
Emission Offsets from Avoided Deforestation in the Amazon’s 
Xingu River Basin, Daniel Nepstad

Goodall Institute: REDD Capacity Building in Tanzania,
Nadine T. Laporte

Harvard University: Interactions between Climate, Forests, and 
Land Use in the Amazon Basin: Modeling and Mitigating Large-
scale Savannization, Michael T. Coe

Instituto de Pesquisa Ambiental da Amazônia (IPAM): Accelerating 
Brazil’s Transition to a Sustainable Low-Emission Development 
Pathway: Research, Capacity Building, and Policy Analysis in 
Support of the National Climate Change Plan, David G. McGrath

Montana State University: Ecological Condition of U.S. National 
Parks: Enhancing Decision Support through Monitoring, Analysis, 
and Forecasting, Scott J. Goetz

Norwegian Agency for Development Cooperation (Norad): Forum 
on Readiness for REDD: Partnerships for Long Term Capacity in 
REDD Design and Implementation 2010-2012, Wayne S. Walker

Pennsylvania State University: Synthesis of Decadal-Scale 
Measurements of Decadally-Cycling Soil Carbon in Two New 
England Forests, Eric A. Davidson

Rutgers University: Denitrification - Integration across Landscapes 
and Waterscapes, Eric A. Davidson

United Nations Environment Programme: REDD+ in the DRC, 
Nadine T. Laporte

University of Florida: Experiments in Environmental Governance 
in the MAP Region: Madre de Dios, Peru - Acre, Brazil - Pando, 
Bolivia, I. Foster Brown

University of Florida: Strengthening Environmental Management 
in the Brazilian Southwestern Amazon, I. Foster Brown

University of Maryland: Workshop on Vulnerability and Resiliency 
of Arctic and Sub-Arctic Landscapes - the Role of Interactions 
between Climate, Permafrost, Hydrology, and Disturbance in 
Driving Ecosystem Processes, Scott J. Goetz 

University of Wisconsin: Against the Grain: The Effects of 
Widespread, Intensifying Agriculture on the Biosphere and 
Climate System, Michael T. Coe



Almeida, O., K. Lorenzen, D.G. McGrath, and S. Rivero. 
2011. Impacts of the Co-management of Subsistence 
Fishing on Amazon Fisheries. In The Amazonian Várzea: 
The Decade Past and the Decade Ahead, ed. M. Pinedo-
Vasquez, M. Ruffino, C. Padoch, and E. Brondizzio. 
Springer-Verlag, New York.

Andreu-Hayles, L., R.D. D’Arrigo, K.J. Anchukaitis, P. Beck, 
D. Frank, A. Verstege, and S. Goetz. 2011. Varying northern 
forest response to arctic environmental change at the Firth 
River, Alaska. Environmental Research Letters 6:045503. 
doi:10.1088/1748-9326/6/4/045503.

Bandyopadhyay, S., P. Shyamsundar, and A. Baccini.  2011. 
Forest, Biomass Use and Poverty in Malawi. Ecological 
Economics doi:10.1016/j.ecolecon.2011.08.003.

Beck, P.S.A., G.P. Juday, C. Alix, V.A. Barber, S.E. Winslow, 
E.E. Sousa, P. Heiser, J.D. Herriges, and S.J. Goetz. 2011. 
Changes in forest productivity across Alaska consistent 
with biome shift. Ecology Letters doi:10.1111/j.1461-
0248.2011.01598.x.

Beck, P.S.A., S.J. Goetz. Satellite observations of high 
northern latitude vegetation productivity changes between 
1982 and 2008: ecological variability and regional 
differences. Environmental Research Letters 6:045501. 
doi:10.1088/1748-9326/6/4/045501.

Beck, P.S.A., S.J. Goetz, M. Mack, H. Alexander, Y. Jin, and 
J.T. Randerson. 2011. The impacts and implications of an 
intensifying fire regime on Alaskan boreal forest composition 
and albedo. Global Change Biology 17:2853–2866. doi: 
10.1111/j.1365-2486.2011.02412.x.

Beck, P.S.A., N. Horning, S.J. Goetz, M.M. Loranty, and 
K. Tape. 2011. Shrub cover on the North Slope of Alaska: 
a circa 2000 baseline map. Arctic, Antarctic, and Alpine 
Research 43:355-363.

Berner, L.T., P.S.A. Beck, A. Bunn, A. Lloyd, and S.J. 
Goetz. 2011. High-latitude tree growth and satellite 
vegetation indices: Correlations and trends in Russia and 
Canada (1982-2008). Journal of Geophysical Research 
Biogeosciences 116, G01015. DOI:10.1029/2010JG001475.

Brown, I.F. 2011. Firemen: the Catalysts of Civil Defense in 
the 21st Century. Op-Ed Pagina20. July 20(3):14. 

Brown, F., G.P. Santos, F.F. Pires, C.B. da Costa. 2011. 
Brazil: Drought and Fire Response in the Amazon. World 
Resources Report Case Study. 

Brown, I.F., and R. Tavares. 2011. …And When the Drought 
of 1926 Returns. A Gazeta 11-12 September, C1-6. Rio 
Branco, Acre, Brazil.

Bush, G., and M. Ikirezi. 2011. Nyungwe National Park Buffer 
Zone Management: Maximizing social and economic benefits 
from alternative land use options. Technical Report. Rwandan 
Environmental Management Authority, United Nations 
Development Program Protected Areas and Biodiversity 
Program. 

Cartus, O., M. Santoro, C. Schmullius, and Z. Li. 2011. 
Large area forest stem volume mapping in the boreal 

zone using synergy of ERS-1/2 tandem coherence and 
MODIS vegetation continuous fields. Remote Sensing 
of Environment 115(3): 931-943. DOI: 10.1016/j.
rse.2010.12.003.

Castello, L., D.G. McGrath, and P.S.A. Beck. 2011. Resource 
sustainability in small-scale fisheries in the Lower Amazon 
floodplains. Fisheries Research 110:356-364.

Castello, L., D.J. Stewart, and C.C. Arantes. 2011. Modeling 
population dynamics and conservation of arapaima in 
the Amazon. Reviews in Fish Biology and Fisheries doi: 
10.1007/s11160-010-9197-z.

Castello, L., M. Pinedo-Vasquez, and J.P. Viana. 2011. 
Participatory conservation and local knowledge in the 
Amazon várzea: The pirarucu management scheme in 
Mamirauá. In The Amazonian Várzea: The Decade Past and 
the Decade Ahead, ed. M. Pinedo-Vasquez, M. Ruffino, C. 
Padoch, and E. Brondizzio, p. 161-176. Springer-Verlag, 
New York.

Coe, M.T., E.M. Latrubesse, M.E Ferreira, and M.L. Amsler. 
2011. The Effects of deforestation and climate variability on 
the streamflow of the Araguaia River, Brazil. Biogeochemistry 
DOI: 10.1007/s10533-011-9582-2.

Davidson, E.A., P.A. Lefebvre, P.M. Brando, D. Ray, S.E. 
Trumbore, L.A. Solórzano, J.N. Ferreira, M.M. da C. 
Bustamante, and D.C. Nepstad. 2011. Carbon inputs and 
water uptake in deep soils of an eastern Amazon forest. 
Forest Science 57:51-58.

Fawcett, K., G. Bush, A. Seimon, G. Picton Phillips, D. 
Tuyisingize, and P. Uwingeli. 2011. Long term changes in the 
Virunga Volcanoes. In The Ecological Impact of Long-Term 
Changes in Africa’s Rift Valley, ed. A.J. Plumptre. UK: Nova 
Science Publishers. 

Ferreira, L.G., G.P. Asner, D.E. Knapp, E.A. Davidson, 
M.T. Coe, M.M.C. Bustamante, and E.L. de Oliveira. 
2011. Equivalent water thickness in savanna ecosystems: 
MODIS estimates based on ground and EO-1 Hyperion 
data. International Journal of Remote Sensing.  doi: 
10.1080/01431161.2010.523731.

French, N.H.F., W.J. de Groot, L.K. Jenkins, B.M. Rogers, E. 
Alvarado, B. Amiro, B. de Jong, S. Goetz, E. Hoy, E. Hyer, 
R. Keane, B.E. Law, D. McKenzie, S.G. McNulty, R. Ottmar, 
D.R. Pérez-Salicrup, J. Randerson, K.M. Robertson, and 
M. Turetsky.  2011. Comparison of modeling approaches for 
estimating North American wildland fire carbon emissions. 
Journal of Geophysical Research - Biogeosciences 116 
G00K05. doi:10.1029/2010JG001469.

Galford, G.L., J.M. Melillo, D.W. Kicklighter, J.F. Mustard, 
T.W. Cronin, C.E.P. Cerri, and C.C. Cerri. 2011. Historical 
carbon emissions and uptake from the agricultural frontier of 
the Brazilian Amazon. Ecological Applications 
21(3):750-763.  doi: 10.1890/09-1957.1.

Goetz, S.J. 2011. The lost promise of DESDynI (editorial). 
Remote Sensing of Environment  doi: 10.1016/j.
rse.2011.04.015.

staff  Publications



Goetz, S.J., and R.O. Dubayah. 2011. Advances in remote 
sensing technology and implications for measuring and 
monitoring forest carbon stocks and change. Carbon 
Management 2:231-244. doi: 10.4155/cmt.11.18.

Goetz, S., C.A. Jantz, and M. Sun. 2011. Forecasting Future 
Land Use and Its Hydrologic Implications: A Case Study of 
the Upper Delaware River Watershed. Watershed Science 
Bulletin Fall 18-26.

Goetz, S.J., H.E. Epstein, U. Bhatt, G.J. Jia, J.O. Kaplan, H. 
Lischke, Q. Yu, A. Bunn, A. Lloyd, D. Alcaraz, P.S.A. Beck, 
J. Comiso, M.K. Raynolds, and D.A. Walker. 2011. Recent 
changes in Arctic vegetation: satellite observations and 
simulation model predictions. In Eurasian Arctic Land Cover 
and Land Use in a Changing Climate, ed. G. Gutman and A. 
Reissell, 9-36. Amsterdam: Springer-Verlag. 

Goetz, S., J. Kimball, M. Mack, and E. Kasischke. 2011. Scoping 
Completed for an Experiment to Assess Vulnerability of Arctic and 
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solutions
who we Are AnD whAT we Do:
The Woods Hole Research Center (WHRC) is a private, 
non-profit research organization focusing on environmental 
sciences. Our scientists combine analysis of satellite 
images of the Earth with field studies to measure, model, 
and map changes in the world’s ecosystems, from the 
thawing permafrost in the Arctic to the expanding agriculture 
regions of the tropics. We work locally and regionally, 
with in-depth expertise and collaborations in North and 
South America and Africa; and we also work globally, with 
expertise on how humans are changing global cycles of 
carbon, nitrogen, and water. Our scientists, economists, 
and policy experts are internationally recognized leaders in 
their fields, publishing in the highest quality peer-reviewed 
journals as well as communicating science in policy arenas. 
We merge natural science with economics to discover 
sustainable paths for human prosperity and stewardship 
of the Earth’s natural resources. Some common themes 
among our various activities include:

• Scientific exploration and research
• Education and outreach regarding how ecosystems 
  are changing and why these changes are important 
  for society
• Science-based solutions to environmental and 
  economic challenges

Our vision is a world in which the insights of science guide 
management of the Earth’s natural resources, so that we and 
future generations may sustain prosperous and fulfilling lives 
without degrading the ecosystems that support humanity 
and a diverse abundance of life.

mission sTATemenT:
To advance scientific discovery and seek science-based 
solutions for the world’s environmental and economic 
challenges through research and education on forests, soils, 
air, and water. 

The following highlights represent a selection of work 
illustrating our commitment to our vision and mission:

FORESTS are foremost!

Glenn Bush, Nadine Laporte, Alessandro Baccini, Wayne 
Walker, Greg Fiske, and Chloe Starr organized and led 
a workshop on Tropical Forest Monitoring in Rwanda in 
partnership with a variety of local government partners 
and with the Dian Fossey Gorilla Fund International. 
Participants included the Rwandan Minister of Natural 
Resources, directors of the Tourism and Conservation 
Division of the Rwandan Development Board and the 
National Environmental Management Authority, and also 
a representative from the UNEP - UN REDD Program 
headquarters in Nairobi. A key message was that even 
African nations with small forest areas compared to 
Democratic Republic of Congo (DRC) have a lot to 

contribute to tropical forest management. Rwanda is a 
leading regional example of what can be achieved with 
appropriate leadership and governance in the wake of 
extreme national insecurity, and under extreme social, 
demographic and economic constraints, thus contributing 
to finding solutions to forest conservation challenges. 

Wayne Walker participated in a workshop in Mexico 
City entitled, “Linking community monitoring with national 
measurement, reporting, and verification for REDD+.” The 
purpose of the meeting was to work toward a consensual 
view among participants (65 people from 17 countries, 
including government officials, local NGO representatives, 
indigenous leaders, and academics/researchers) on how 
indigenous peoples and local communities can contribute to 
the monitoring of carbon stock changes.  This is an issue 
that is very much at the forefront of the REDD negotiations, 
because it is key for workable solutions that are agreeable 
both to indigenous groups and national governments. 

Skee Houghton spent most of the last few months writing 
papers and contributing four chapters for various books on 
the role of forests in the carbon cycle. Skee says that “three 
points need repeating over and over again (with data!). First, 
the expansion of agricultural lands, globally, has decreased 
forest cover and added to the atmospheric burden of carbon 
dioxide. Second, stopping deforestation and reforesting 
unused lands could reverse that process and remove carbon 
dioxide from the atmosphere. And, third, natural forests have 
been accumulating carbon for reasons not well understood.” 
Skee continues to beat the drum that a big part of the solution 
to our climate change problem has to include forests – keeping 
the ones we have and re-growing the ones we’ve lost.

Josef Kellndorfer and Alessandro Baccini received a new 
USAID grant to support Mexico in its REDD (Reduced 
Emissions from Deforestation and Degradation) framework. 
Josef, Alessandro, Wayne Walker, Postdoctoral Fellow Oliver 
Cartus, Research Assistants Tina Cormier and Jesse Bishop, 
and UNIX / Linux System Administrator Stanley Hammond will 
provide the technical leadership of the project, using satellite 
data for monitoring, reporting and verification of REDD projects 



located in Mexico’s forests. This project will have 
high visibility at US and Mexican government levels 
and will be a leading example of how to make 
science-based solutions applicable for REDD.

Toby McGrath and Leandro Castello organized 
a meeting with our IPAM partners that brought 
together representatives of community 
organizations, NGOs, and government agencies 
working in one of the colonist settlements 
near Santarém, Brazil. The objective of the 
meeting was to discuss the bottlenecks and to 
find solutions to managing forest resources, 
including approval of forest management plans. 

Foster Brown was part of a delegation from 
the State of Acre, Brazil, at a workshop held by 
the Brazilian Space Research Institute on the 
origin of smoke that has affected the Amazon 
for several decades and that has recently 
worsened. Smoke from forest burning affects 
millions of square kilometers and often 

exceeds ten times the maximum level recommended by 
the World Health Organization. Foster helped facilitate this 
collaboration between the Brazilian Space Agency and the 
Acre Public Ministries, marking a key precedent for finding 
solutions to controlling the burning. 

SOIL with a nitrogen focus!

Eric Davidson ran a week-long workshop in Colorado to 
gather together experts in agronomy, air pollution, soils, 
aquatic ecosystems, biodiversity, and human health to write 
a technical report on nitrogen-climate interactions. This 
report will be submitted in early 2012 to the National Climate 
Assessment. The report describes the state of the science 
on understanding how excess nitrogen contributes to climate 
change and also how climate change can worsen the 
problems of excess nitrogen in the environment. For 
example, while air pollution controls have successfully 
reduced nitrogen dioxide emissions by cars and energy 
plants in the US, warmer temperatures mean that less 
progress has been made on air quality than expected. 
Unfortunately, the same amount of harmful ozone is 
produced with less nitrogen oxide in the air when the 
temperature is higher. Epidemiologists attending the 
meeting provided estimates of mortality and respiratory 
disease resulting from these climate-nitrogen 
interactions. A report aimed at identifying solutions for 
the general public is in final phases of publication. 

 WATER studies are gelling!

Max Holmes, Mike Coe, and Rob Spencer have 
initiated monthly sampling on the Amazon River 
in anticipation of their Global Rivers Observatory 
project supported by the Harbourton Foundation. 
Comparing this new undertaking in the Amazon to 
the historically influential “point measurements” of 
atmospheric carbon dioxide made by Dave Keeling 
in Hawaii, this team believes that it is embarking 
on the next most powerful “Point Observation of 

Global Significance” by initiating measurement of carbon 
flux and composition near the mouth of the Amazon River. 
Just as blood chemistry can be used to evaluate changes in 
a person’s health, so too can river water chemistry be used 
to evaluate the changing “health” of a watershed. Diagnosis 
of a problem is the first step toward finding solutions to it. 
It is also an extraordinary opportunity for the WHRC, our 
Brazilian partners, and our collaborators in the Woods Hole 
Consortium (WHOI and MBL) to make a major contribution 
by collecting and analyzing samples that are critical for 
understanding the changes underway in the 6,000,000 km2 
Amazon watershed. 

In addition, this same team has proposed to the National 
Science Foundation to build a hydrologic and biogeochemical 
model for the entire arctic region. These new collaborations 
represent a gelling of our “water” research efforts, combining 
the strengths of Holmes’ and Spencer’s field measurements 
of river chemistry with Coe’s expertise on modeling river 
discharge and how it is impacted by climate and land-use 
change. Toby McGrath and Leandro Castello contribute 
their expertise in fisheries management, although the report 
for Toby falls under forests this time around. Mike Coe also 
participated in a two-week exploratory visit to the Mekong 
River that was funded through an NSF grant for “Catalyzing 
New International Collaborations.” He visited researchers, 
government officials, and local stakeholders in Thailand, 
Laos, and Vietnam to learn about their concerns for the river 
and to find places where our work could be helpful. Not unlike 
the Amazon, the Mekong region is experiencing expanding 
and intensifying agriculture, dam construction, and resource 
exploitation, but at a surprisingly fast pace throughout the 
region. Mike views this as fertile ground for future research 
projects to help understand the scale of the environmental 
impacts that are likely to occur with these changes and to 
point toward mitigation (solution) strategies.
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financial report
Fiscal Year 2011 was a challenging one for the Center. The final year 
of activities for several large private foundation grants which were 
recognized as revenue in prior years resulted in the significant change 
in assets ($21M to $16M) over the FY2010.  Delays in funding and, 
in some cases, reductions in total awards from various government 
agencies resulted in a slowdown in some activities.   We are happy to 
note that funds-flow from government sources is returning to what is 
usual for WHRC in FY 2012. Although significant, less than one half 
of the Center’s core funding comes from government support. We 

are most grateful for the commitment of our Board of Directors and 
other long-term and faithful individual donors who acknowledge the 
urgency of the work done at the Center by supporting our scientists 
year after year.   WHRC appointed a new Director in FY11 and with 
energized leadership and the continued support of our mission-
driven donors we are able to seek science-based solutions to the 
world’s environmental and economic challenges. Donations are put 
to immediate use in helping to preserve forests, soils and water for 
this and future generations.

For a detailed financial report please visit  http://www.whrc.org/support/finance.html

fy10 revenue fy11 revenue

us government   $ 3,818,926

foundations   $ 6,549,294

individual Donations  $ 1,496,541

   Total     $11,864,761

us government   $ 3,486,145

foundations   $ 6,177,636

individual Donations  $ 1,124,650

   Total     $10,788,431

32%
55%

13%

32%
57%

10%

sources of  funds Comparison

statements of  Activities (in thousands)
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george Perkins 
mArsh soCieTy
Born in 1801, George Perkins Marsh was 
the first to draw attention to the notion that 
the natural menace to nature was humans 
themselves. He published his ideas in a 
book called Man and Nature in 1864, to wide 
acclaim. Still in print, it continues to influence 
our vision of the natural world. 
The Society, named in his honor, recognizes 
friends who have elected to partner in the 
Center’s future by supporting the Center 
through a life income gift, retirement plan, 
life insurance policy, or bequest. Please let 
the Development Office know that you have 
included the Center in your estate plans by 
calling Kristin McLaughlin at 508 444 1521 
or by emailing kmclaughlin@whrc.org.
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gifTs in memory of:
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Please note: This report was prepared with 
great care, but if errors have occurred, 
please contact: Kristin McLaughlin, 
Associate Director of Development, 
Woods Hole Research Center, 149 Woods 
Hole Road, Falmouth, MA 02540-1644; 
508 444 1521, kmclaughlin@whrc.org
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Once again in our 2011 Annual Report we have included a calendar for the coming year, with 
each month highlighting WHRC scientists and their research. Because so much of our work is 
done on the ground around the globe, this year we have included field notes to give you a sense 
of how we work. By the end of the year we hope that you have learned a little bit more about 
who we are, what we do, why our work is important, and how your generous support allows us 
to make a difference around the world. In addition, every month has a QR/link (see below) to 
take you to a video of each scientist discussing the highlighted work. For more information on 
WHRC, please visit www.whrc.org.
 

whAT’s This?
A QR (Quick Response) code allows you to access a website via your smart phone without 
entering the web address. To use, download a QR code reader app to your smartphone. 
Then launch the app and scan the code. This code will take you directly to the WHRC 
homepage.
 
Use the QR codes on each month of the 2012 WHRC calendar to view videos from the 
featured scientists, or visit http://www.whrc.org/resources/videos/AR2011/index.html.

WoodS hole ReSeaRch centeR; falmouth, ma. - Photo by danielle knight

Sucúa, ecuadoR. Photo by Wayne WalkeR
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Cover Photo: Yukon River, Alaska. Photo courtesy of Robert Spencer.

Opposite page: Cherskiy, Russia. Photo courtesy of Logan Berner.
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