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Front Cover
North American carbon cycling illustration, courtesy Ron Oden, University of Nevada, Reno.

This graphic represents the dynamic nature of carbon stocks and fluxes in the United States, Canada, and Mexico described in 
the Second State of the Carbon Cycle Report. 

•  The center sketch of researchers taking soil samples pays tribute to the hundreds of scientists who served as 
authors for this report and the thousands of researchers whose data were used throughout the document. 

•  Arrows depict carbon emissions to the atmosphere (red) and carbon uptake by different land types and aquatic 
environments (teal), processes described in Ch. 1: Overview of the Global Carbon Cycle and Ch. 2: The North 
American Carbon Budget. 

•  Plotted data—collected by the National Oceanic and Atmospheric Administration’s Earth System Research 
Laboratory—show monthly means of atmospheric carbon dioxide (CO2) concentrations (red curve in parts per 
million) taken at the Mauna Loa Observatory and monthly means of methane (CH4) concentrations (green curve 
in parts per billion) from globally averaged marine surface sites. Deseasonalized data are depicted by the black lines 
(Ch. 8: Observations of Atmospheric Carbon Dioxide and Methane).

•  Coral reefs, fish, and beaches represent carbon processes in coastal waters (Ch. 15: Tidal Wetlands and Estuaries 
and Ch. 16: Coastal Ocean and Continental Shelves). These are key areas experiencing carbon cycle changes due to 
direct effects of increasing CO2 (Ch. 17: Biogeochemical Effects of Rising Atmospheric Carbon Dioxide).

•  Forests (first inset, lower left) and their soils represent the largest terrestrial carbon sink in North America. Factors 
influencing the strength of this sink and trends in disturbances such as wildfire, insects, and land-use change are 
described in Ch. 9: Forests.

•  Mountains with melting glacier (second inset, lower left) illustrate the effects of greenhouse gas–induced warming 
on carbon cycling, particularly in high-latitude and boreal areas (Ch. 11: Arctic and Boreal Carbon). 

•  Pastoral scene (center inset, bottom) captures the interdependent carbon cycling processes among different 
terrestrial and aquatic systems (Ch. 5: Agriculture, Ch. 7: Tribal Lands, Ch. 10: Grasslands, Ch. 12: Soils, Ch. 13: 
Terrestrial Wetlands, and Ch. 14: Inland Waters).

•  Power plant (second inset, lower right) illustrates carbon fluxes from the energy sector and other human systems 
and their potential impact on future carbon cycling (Ch. 3: Energy Systems and Ch. 19: Future of the North Amer-
ican Carbon Cycle). 

•  Coastal city and port (first inset, lower right) represent the many ways carbon is embedded in social systems and 
the different levels of information and governance involved in carbon decision making (Ch. 4: Understanding 
Urban Carbon Fluxes, Ch. 6: Social Science Perspectives on Carbon, and Ch. 18: Carbon Cycle Science in Support 
of Decision Making).
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