ResearchGate

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/358189372
Savannas are vital but overlooked carbon sinks

Article in Science - January 2022

DOI: 10.1126/science.abn4482

CITATIONS READS
0 408

33 authors, including:

J. Grant C. Hopcraft Joseph O Ogutu
‘ University of Glasgow &Y. University of Hohenheim

58 PUBLICATIONS 3,640 CITATIONS 240 PUBLICATIONS 5,518 CITATIONS
SEE PROFILE SEE PROFILE

John M Fryxell Todd Michael Anderson

University of Guelph Wake Forest University

220 PUBLICATIONS 13,483 CITATIONS 117 PUBLICATIONS 6,002 CITATIONS
SEE PROFILE SEE PROFILE

Some of the authors of this publication are also working on these related projects:

Project Quantitative Analysis of Forest Fragmentation in the Atlantic Forest Reveals More Threatened Bird Species than the Current Red List View project

Project Biotically driven heterogeneity through opposing forces, bioturbation & biocompaction View project

All content following this page was uploaded by Reed Noss on 30 January 2022.

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/358189372_Savannas_are_vital_but_overlooked_carbon_sinks?enrichId=rgreq-8c6eff24a9fe990a9d5b3445a97febbf-XXX&enrichSource=Y292ZXJQYWdlOzM1ODE4OTM3MjtBUzoxMTE4MDU2ODM1MjMxNzQ1QDE2NDM1NzY5MzAzMjQ%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/358189372_Savannas_are_vital_but_overlooked_carbon_sinks?enrichId=rgreq-8c6eff24a9fe990a9d5b3445a97febbf-XXX&enrichSource=Y292ZXJQYWdlOzM1ODE4OTM3MjtBUzoxMTE4MDU2ODM1MjMxNzQ1QDE2NDM1NzY5MzAzMjQ%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Quantitative-Analysis-of-Forest-Fragmentation-in-the-Atlantic-Forest-Reveals-More-Threatened-Bird-Species-than-the-Current-Red-List?enrichId=rgreq-8c6eff24a9fe990a9d5b3445a97febbf-XXX&enrichSource=Y292ZXJQYWdlOzM1ODE4OTM3MjtBUzoxMTE4MDU2ODM1MjMxNzQ1QDE2NDM1NzY5MzAzMjQ%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Biotically-driven-heterogeneity-through-opposing-forces-bioturbation-biocompaction?enrichId=rgreq-8c6eff24a9fe990a9d5b3445a97febbf-XXX&enrichSource=Y292ZXJQYWdlOzM1ODE4OTM3MjtBUzoxMTE4MDU2ODM1MjMxNzQ1QDE2NDM1NzY5MzAzMjQ%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-8c6eff24a9fe990a9d5b3445a97febbf-XXX&enrichSource=Y292ZXJQYWdlOzM1ODE4OTM3MjtBUzoxMTE4MDU2ODM1MjMxNzQ1QDE2NDM1NzY5MzAzMjQ%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/J-Grant-C-Hopcraft?enrichId=rgreq-8c6eff24a9fe990a9d5b3445a97febbf-XXX&enrichSource=Y292ZXJQYWdlOzM1ODE4OTM3MjtBUzoxMTE4MDU2ODM1MjMxNzQ1QDE2NDM1NzY5MzAzMjQ%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/J-Grant-C-Hopcraft?enrichId=rgreq-8c6eff24a9fe990a9d5b3445a97febbf-XXX&enrichSource=Y292ZXJQYWdlOzM1ODE4OTM3MjtBUzoxMTE4MDU2ODM1MjMxNzQ1QDE2NDM1NzY5MzAzMjQ%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-of-Glasgow?enrichId=rgreq-8c6eff24a9fe990a9d5b3445a97febbf-XXX&enrichSource=Y292ZXJQYWdlOzM1ODE4OTM3MjtBUzoxMTE4MDU2ODM1MjMxNzQ1QDE2NDM1NzY5MzAzMjQ%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/J-Grant-C-Hopcraft?enrichId=rgreq-8c6eff24a9fe990a9d5b3445a97febbf-XXX&enrichSource=Y292ZXJQYWdlOzM1ODE4OTM3MjtBUzoxMTE4MDU2ODM1MjMxNzQ1QDE2NDM1NzY5MzAzMjQ%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Joseph-Ogutu?enrichId=rgreq-8c6eff24a9fe990a9d5b3445a97febbf-XXX&enrichSource=Y292ZXJQYWdlOzM1ODE4OTM3MjtBUzoxMTE4MDU2ODM1MjMxNzQ1QDE2NDM1NzY5MzAzMjQ%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Joseph-Ogutu?enrichId=rgreq-8c6eff24a9fe990a9d5b3445a97febbf-XXX&enrichSource=Y292ZXJQYWdlOzM1ODE4OTM3MjtBUzoxMTE4MDU2ODM1MjMxNzQ1QDE2NDM1NzY5MzAzMjQ%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-of-Hohenheim?enrichId=rgreq-8c6eff24a9fe990a9d5b3445a97febbf-XXX&enrichSource=Y292ZXJQYWdlOzM1ODE4OTM3MjtBUzoxMTE4MDU2ODM1MjMxNzQ1QDE2NDM1NzY5MzAzMjQ%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Joseph-Ogutu?enrichId=rgreq-8c6eff24a9fe990a9d5b3445a97febbf-XXX&enrichSource=Y292ZXJQYWdlOzM1ODE4OTM3MjtBUzoxMTE4MDU2ODM1MjMxNzQ1QDE2NDM1NzY5MzAzMjQ%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/John-Fryxell?enrichId=rgreq-8c6eff24a9fe990a9d5b3445a97febbf-XXX&enrichSource=Y292ZXJQYWdlOzM1ODE4OTM3MjtBUzoxMTE4MDU2ODM1MjMxNzQ1QDE2NDM1NzY5MzAzMjQ%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/John-Fryxell?enrichId=rgreq-8c6eff24a9fe990a9d5b3445a97febbf-XXX&enrichSource=Y292ZXJQYWdlOzM1ODE4OTM3MjtBUzoxMTE4MDU2ODM1MjMxNzQ1QDE2NDM1NzY5MzAzMjQ%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_Guelph?enrichId=rgreq-8c6eff24a9fe990a9d5b3445a97febbf-XXX&enrichSource=Y292ZXJQYWdlOzM1ODE4OTM3MjtBUzoxMTE4MDU2ODM1MjMxNzQ1QDE2NDM1NzY5MzAzMjQ%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/John-Fryxell?enrichId=rgreq-8c6eff24a9fe990a9d5b3445a97febbf-XXX&enrichSource=Y292ZXJQYWdlOzM1ODE4OTM3MjtBUzoxMTE4MDU2ODM1MjMxNzQ1QDE2NDM1NzY5MzAzMjQ%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Todd-Anderson-3?enrichId=rgreq-8c6eff24a9fe990a9d5b3445a97febbf-XXX&enrichSource=Y292ZXJQYWdlOzM1ODE4OTM3MjtBUzoxMTE4MDU2ODM1MjMxNzQ1QDE2NDM1NzY5MzAzMjQ%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Todd-Anderson-3?enrichId=rgreq-8c6eff24a9fe990a9d5b3445a97febbf-XXX&enrichSource=Y292ZXJQYWdlOzM1ODE4OTM3MjtBUzoxMTE4MDU2ODM1MjMxNzQ1QDE2NDM1NzY5MzAzMjQ%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Wake-Forest-University?enrichId=rgreq-8c6eff24a9fe990a9d5b3445a97febbf-XXX&enrichSource=Y292ZXJQYWdlOzM1ODE4OTM3MjtBUzoxMTE4MDU2ODM1MjMxNzQ1QDE2NDM1NzY5MzAzMjQ%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Todd-Anderson-3?enrichId=rgreq-8c6eff24a9fe990a9d5b3445a97febbf-XXX&enrichSource=Y292ZXJQYWdlOzM1ODE4OTM3MjtBUzoxMTE4MDU2ODM1MjMxNzQ1QDE2NDM1NzY5MzAzMjQ%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Reed-Noss?enrichId=rgreq-8c6eff24a9fe990a9d5b3445a97febbf-XXX&enrichSource=Y292ZXJQYWdlOzM1ODE4OTM3MjtBUzoxMTE4MDU2ODM1MjMxNzQ1QDE2NDM1NzY5MzAzMjQ%3D&el=1_x_10&_esc=publicationCoverPdf

INSIGHTS | LETTERS

In addition, the main threats most of
these charismatic species face have been
mapped and identified (5). Despite these
advantages, many marine megafauna spe-
cies continue to decline.

Recently, 14 key countries agreed to
sustainably manage the totality of the
oceans under their national jurisdictions
by 2025 (6), and the United Nations pro-
claimed this as a Decade of Ocean Science
for Sustainable Development (7). To meet
these goals, we must increase the number
and size of highly protected marine pro-
tected areas within an integrated ocean
management approach (8). Moreover,
direct catch (including shark finning but
excluding non-endangered bony fishes,
cephalopods, and aboriginal subsistence)
must be substantially reduced. To reduce
bycatch, fishing should be restricted to
selective or traditional gear and the use of
nets in industrial-based fisheries should
be minimized (9, 10). To avoid the gener-
ation of marine litter and prevent litter
from entering the marine environment,
single-use plastics should be prohibited
(11). International laws should be revised
to promote responsible, inclusive, and
community-based tourism and to pro-
mote adequate surveillance in the high
seas (12). These feasible and efficient
mitigation measures are in line with the
unprecedented level of commitment and
responsibility that the world’s leaders
have declared.
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Savannas are vital but
overlooked carbon sinks

On the second day of the 2021 United
Nations Climate Change Conference
(COP26), 130 nations announced a deci-
sion to halt global deforestation by 2030
(I). This is a welcome move and a politi-
cal success, but ecologically it falls short.
The plan needs to be expanded to include
savannas, which cover an area of 20 mil-
lion km?>—more than the 17 million km?
covered by tropical forests (2)—and are
potentially more important carbon sinks
than forests.

In the course of a year, each hectare of
the Serengeti plains in Tanzania removes
between 5000 and 20,000 kg of carbon
dioxide (3) from the atmosphere, enough
in total to offset every airline flight to
East Africa and all the emissions pro-
duced in the region (4, 5). The repeated
grazing of wildebeests, zebras, and a
variety of insects (6) stimulates vegetative
growth multiple times within a year (7,
8), which considerably increases the vol-
ume of carbon dioxide absorbed from the
atmosphere. Wildlife feces and carcasses
enrich the store of carbon and nitrogen in
the soil.

The Serengeti and other tropical and
temperate savannas, which store carbon
in the soil rather than in the biomass of
trees (4), can capture at least as much
carbon as tropical forests if managed cor-
rectly (9, 10). They are as threatened as
tropical forests by agriculture expansion
and land clearing. Like tropical forests,
they are crucially in need of protection
(11, 12); excessive grazing and fires are
diminishing the abundance of wild her-
bivores and thus their potential to store
carbon (8, 10). Substantial amounts of
biodiversity, as well as many pastoralist
peoples, depend on savannahs. They also
generate employment and foreign cur-
rency through tourism (5).

The parties to United Nations
Framework Convention on Climate
Change must be bolder in their approach
to climate change. Declared goals must
include both forests and savannas.

Published by AAAS

Moreover, target dates should be set as
soon as possible. Even 2025 may be too
late to save the vulnerable forest and
savanna ecosystems that provide the only
fully scalable natural solution to remove
carbon dioxide from the atmosphere.
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