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Africa: a net source of 

greenhouse gas emissions. 

Senior Scientist and Acting 

President Richard Houghton co-

authored a paper published in 

Biogeosciences titled, ñA full 

greenhouse gas budget of 

Africa: synthesis, uncertainties 

and vulnerabilities.ò Africa is 

unique in that the majority of 

carbon emissions come from 

deforestation and degradation 

rather than fossil fuels. These 

emissions combine with 

agricultural methane and nitrous 

oxide emissions to render Africa 

a net source of greenhouse gas 

emissions contributing to global 

warming. Read the article here: 

www.biogeosciences.net/11/381

/2014/bg-11-381-2014.pdf 

 

Varying climate feedbacks in 

the arctic are connected to 

vegetation types. 

A new article published in Global 

Change Biology written by 

WHRC scientist Scott Goetz and 

colleagues describes a new 

technique to quantify the 

relationship between different 

vegetation types and snow 

reflectivity in the northern 

latitudes as a driver of climate 

change. Read the full article 

here: onlinelibrary.wiley.com/

doi/10.1111/gcb.12391/abstract 
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   Forests    Dr. Richard A. Houghton, Acting President 

The Bridge to a Fossil Fuel-free Future  
 

Fossil fuels, worldwide, currently contribute about 

90% of the carbon emissions from human activity. 

If we are to stabilize the concentration of carbon 

dioxide in the atmosphere, we must reduce these 

carbon emissions to zero. This will take time, 50 

years by most estimates, for a full-scale transition 

away from fossil fuels. In the meantime, we must 

reduce carbon emissions by 50% to stabilize 

atmospheric carbon dioxide concentrations. We 

can do this through forest management.  
 

According to the global carbon budget, between 

2000 and 2010 the average yearly global carbon 

emissions were about 9 billion metric tons (BMT), 

with 8 BMT from fossil fuels and 1 BMT from land 

management, largely from deforestation in the 

tropics. Of these total emissions, just less than half 

(about 4 BMT) remained in the atmosphere, while 

a quarter (2.4 BMT) each were taken up by the 

land and the ocean.  
 

As the uptake by land and ocean is driven by the 

concentration in the atmosphere, not by the annual 

emissions, all we need to do for immediate 

stabilization is reduce emissions by the amount of 

carbon accumulating in the atmosphere each year 

(4 BMT).  If we stopped deforestation and forest 

degradation completely, we would reduce 

emissions by 1 BMT/year.  If we reforested an area 

half the size of the United States, we would reduce 

emissions by another 1 BMT/year.  And if we 

allowed forests that are recovering from harvests 

and from agricultural abandonment to grow, we 

could reduce emissions by 1-3 BMT/year.  

Altogether, these three activities could lower 

carbon emissions by 4 BMT/year, enough to 

stabilize the carbon dioxide concentration for 40 

to 50 years ï but not for much longer because 

grown forests remove less carbon from the 

atmosphere than young forests.   
 

The scale of the problem and its solution is 

enormous. Such an undertaking would not be 

easy; it would require international agreement.  

Furthermore, the estimates above are what could 

happen. There are a number of serious caveats. 
 

To begin with, the idea that we can stabilize the 

carbon dioxide concentration by managing forests 

is an interim strategy for a few decades. It's not a 

permanent solution. It buys the time the world 

needs to convert from fossil fuels to renewable 

energy. Emissions from fossil fuels must be 

eliminated during this interval.  
 

The greatest impediment to managing forests at 

this scale is that harvests of timber, fuel wood, 

and biofuel would be prohibited and agricultural 

expansion limited. The real question is, will the 

threat of climatic disruption be great enough to 

change fundamental economics, rendering a 

standing forest more valuable than other uses of 

that land?    
 

The window of opportunity is closing. The longer 

we wait, the more difficult it will be to stabilize the 

concentration of carbon dioxide by forests alone.  

Fossil fuel emissions in 2013 were nearly 25% 

greater than the average during 2000-2010.  

Unless we reverse the current trend, using forest 

management to transition to a fossil-fuel free 

Earth, we are headed for a warming of 7Á F within 

the century. 
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Marcia Macedo Promoted to Research Associate 
Marcia Macedo has been promoted from 

Postdoctoral Fellow to Research Associate. She has 

been working with the WHRC Brazil team since 

2012. 
 

Dr. Macedo is a landscape ecologist interested in 

understanding the causes of human-induced land 

change and its consequences for aquatic 

ecosystems.  She combines remote sensing, field 

observations, and statistical models to examine how 

land use and land management influence tropical 

streams.  Her current research focuses on the land 

use dynamics and ecological tradeoffs associated 

with agricultural intensification in the Amazon. Dr. 

Macedo holds a M.Sc. in Sustainable Development 

and Conservation Biology from the University of 

Maryland and a Ph.D. in Ecology, Evolution, and 

Environmental Biology from Columbia University. 
 

Dr. Macedo brings over a decade of research and 

project management experience in the Amazon 

region to WHRC. She spent five years as a program 

officer at the Gordon and Betty Moore Foundation, 

where she managed a $56 million portfolio of science grants in the Andes-Amazon Initiative. She has 

worked with Conservation International and the Amazon Conservation Association. Her doctoral 

research was supported by a NASA Earth and Space Science Fellowship. Dr. Macedo works closely 

with Dr. Michael Coe. 

 

Dr. Michael Coe 
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New maps highlight habitat 

corridors in the tropics. 

A team of WHRC scientists 

have created maps of habitat 

corridors connecting protected 

areas in the tropics to 

incorporate biodiversity co-

benefits into climate change 

mitigation strategies. Drs. 

Patrick Jantz, Scott Goetz, and 

Nadine Laporte describe their 

findings in an article titled, 

ñCarbon stock corridors to 

mitigate climate change and 

promote biodiversity in the 

tropicsò in the journal Nature 

Climate Change. Habitat 

corridor maps can be found at: 

www.whrc.org/mapping/

pantropical/habitatcorridors/

index.html 

 

 
Most biodiverse bird 

habitats identified for 

conservation targets in the 

US. 

WHRC Senior Scientist Josef 

M. Kellndorfer co-authors an 

article published in The Auk 

identifying the types of 

vegetation most conducive to 

high levels of bird biodiversity 

and their locations within the 

United States. Read the full 

article here:www.bioone.org/doi/

abs/10.1525/auk.2013.13007 

 

 

Dr. Marcia Macedo 

expansion, lower rainfall, and lower crop yields.  

The goal of his new project is to produce maps to 

document the impacts of agriculture on the climate 

system over the last 30 years and to predict future 

trajectories. According to Dr. Coe, he hopes to 

create ña powerful tool for policy makers that 

illustrates what agricultural expansion has already 

done to the environment, and identify opportunities 

for restoration and targeted development.ò  
 

Awarded a Fulbright Distinguished Chair on the 

Fulbright-Brazil Scientific Mobility Program, Dr. 

Coe will be a Scientist in Residence at the 

University of Goiasô Institute for Social and 

Environmental Studies.   
 

In this position, Dr. Coe is tasked with promoting 

greater U.S.-Brazilian collaboration. He will lead a 

graduate seminar at the Institute for Social and 

Environmental Studies where his students will 

combine historical analysis and field work.  Dr. 

Coe hopes that his students will come away from 

this experience critically thinking about the 

ecological consequences of land use change. 

Fulbright Distinguished Chair Awarded 

This month, Senior Scientist Michael Coe 

leaves for Goiania, Brazil to continue his 

work to understand the impacts of 

agricultural intensification and expansion 

on the water cycle of the Brazilian 

savannah. His previous work highlighted 

the connection between agricultural 
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