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KIT Climate and Environment Center: 

For an environment worth living in 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

Forests bind large amounts of CO2 and thus counteract global warming. (Photo: Gabi 

Zachmann, KIT)  

Forests are the filters of our Earth: They clean the air, remove 

dust particles, and produce oxygen. So far, the rain forest in par-

ticular has been considered the “green lung” of our planet. Yet, 

an international team, including researchers of Karlsruhe Insti-

tute of Technology (KIT), recently found that the world’s largest 

carbon sinks are located in young, regrowing forests. The re-

sults are published in the Proceedings of the National Academy 

of Sciences of the United States of America (PNAS). 

(DOI: https://doi.org/10.1073/pnas.1810512116)    

Forests are considered major carbon sinks. These are ecosystems 

binding large amounts of carbon, thus retarding CO2 accumulation in 

the atmosphere and, hence, climate change. These sinks are dy-

namic, their capacity can grow or shrink regionally. So far, it has been 

assumed that this is driven mainly by increased photosynthesis due 

to an increase in the carbon dioxide concentration in the atmosphere. 

Dense tropical forests near the equator, for instance, take up large 

amounts of CO2.  

Largest Carbon Dioxide Sink in Renewable Forests 

Environmental Researchers Found that Major Carbon Sinks Develop in Forests Younger than 140 

Years 
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Together with an international team of researchers, Professor Almut 

Arneth of the Atmospheric Environmental Research Division of the 

Institute of Meteorology and Climate Research (IMK-IFU), KIT’s Cam-

pus Alpine, reanalyzed global forests with a combination of data and 

computer models. Based on datasets of the age of forests, the scien-

tists calculated how much CO2 was taken up by established, at least 

140 year-old forest areas between 2001 and 2010. These values 

were then compared with those of younger forests regrown on former 

agricultural or deforested areas.  

They found that these areas take up large amounts of CO2 from the 

atmosphere not only because of their increased photosynthesis, but 

mainly because of their young age. This age effect accounts for about 

25% of the forests’ CO2 uptake. This mainly holds for forests at middle 

and high latitudes, such as areas in the east of the United States, 

which were used as farmland by the settlers until the late 19th century, 

or forests in Canada, Russia, and Europe that were destroyed by for-

est fires. But also big reforestation programs in China largely contrib-

ute to this carbon sink.  

“These sinks that depend on forest growth are limited in principle. 

When the forests reach a certain age, their CO2 uptake decreases 

and the important carbon sinks disappear unless reforestation oc-

curs,” Arneth says. “The results of our study are needed to better un-

derstand the climate system and help us make substantiated deci-

sions in forestry, as they reveal how much CO2 will be bound by re-

grown forests in future. However, the amount of carbon dioxide re-

moved from the atmosphere by forests is limited. That is why it is cru-

cial to reduce our emissions due to fossil fuels,” the professor says.  

Research was funded by the European Commission.  

Original publication:  

Thomas A. M. Pugh, Mats Lindeskog, Benjamin Smith, Benjamin 

Poulter, Almut Arneth, Vanessa Haverd, and Leonardo Calle: „‘The 

role of forest regrowth in global carbon sink dynamics’. In: Proceed-

ings of the National Academy of Sciences of the United States of 

America (PNAS) 

https://doi.org/10.1073/pnas.1810512116   

More about the KIT Climate and Environment Center: 

http://www.klima-umwelt.kit.edu/english  

Being “The Research University in the Helmholtz Association,“ 

KIT creates and imparts knowledge for the society and the envi-

ronment. It is the objective to make significant contributions to the 

global challenges in the fields of energy, mobility and information. 
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For this, about 9,300 employees cooperate in a broad range of dis-

ciplines in natural sciences, engineering sciences, economics, 

and the humanities and social sciences. KIT prepares its 25,100 

students for responsible tasks in society, industry, and science 

by offering research-based study programs. Innovation efforts at 

KIT build a bridge between important scientific findings and their 

application for the benefit of society, economic prosperity, and the 

preservation of our natural basis of life. 

 

This press release is available on the internet at 

http://www.sek.kit.edu/english/press_office.php. 

The photo in the best quality available to us may be downloaded un-

der www.kit.edu or requested by mail to presse@kit.edu or phone +49 

721 608-21105. The photo may be used in the context given above 

exclusively. 

This year’s anniversary logo recalls the milestones reached by KIT 

and its long tradition in research, teaching, and innovation. On Octo-

ber 1, 2009, KIT was established by the merger of its two predecessor 

institutions: the Polytechnic School and later University of Karlsruhe 

was founded in 1825, the Nuclear Reactor Construction and Opera-

tion Company and later Karlsruhe Research Center in 1956. 
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