Geophysical Research Abstracts
Vol. 18, EGU2016-5683, 2016
EGU General Assembly 2016
© Author(s) 2016. CC Attribution 3.0 License.

Towards a global assessment of pyrogenic carbon from vegetation fires
Thorsten Dittmar (1), Cristina Santín (2), Stefan Doerr (2), Evan Kane (3), Caroline Masiello (4), Mikael Ohlson
(5), Jose Maria De La Rosa (6), and Caroline Preston (7)
(1) Institute for Chemistry and Biology of the Marine Environment (ICBM), Carl von Ossietzky University of Oldenburg,
Oldenburg, Germany , (2) Department of Geography, College of Science, Swansea University, Swansea, UK, (3) School of
Forest Resources and Environmental Science, Michigan Technological University, Houghton MI, USA, (4) Departments of
Earth Science, BioSciences, and Chemistry, Rice University, Houston TX, USA, (5) Departments of Ecology and Natural
Resource Management, Norwegian University of Life Sciences, Ås, Norway, (6) Institute of Natural Resources and
Agrobiology of Seville (IRNAS), Seville, Spain, (7) Pacific Forestry Centre of Natural Resources Canada, Victoria BC,
Canada

The production of pyrogenic carbon (PyC; a continuum of organic carbon (C) ranging from partially charred
biomass and charcoal to soot) is a widely acknowledged C sink, with the latest estimates indicating that ∼50%
of the PyC produced by vegetation fires potentially sequesters C over centuries. Nevertheless, the quantitative
importance of PyC in the global C balance remains contentious, and therefore, PyC is rarely considered in global
C cycle and climate studies. Here we examine the robustness of existing evidence and identify the main research
gaps in the production, fluxes and fate of PyC from vegetation fires. Much of the previous work on PyC production
has focused on selected components of total PyC generated in vegetation fires, likely leading to underestimates. We
suggest that global PyC production could be in the range of 116-385 Tg C per year, that is ∼0.2–0.6% of the annual
terrestrial net primary production. According to our estimations, atmospheric emissions of soot/black C might be
a smaller fraction of total PyC (<2%) than previously reported. Research on the fate of PyC in the environment
has mainly focused on its degradation pathways, and its accumulation and resilience either in situ (surface soils)
or in ultimate sinks (marine sediments). Off-site transport, transformation and PyC storage in intermediate pools
are often overlooked, which could explain the fate of a substantial fraction of the PyC mobilized annually. Rivers
carry about 25-28 Tg dissolved PyC per year into the ocean where it accumulates in dissolved form over tenthousands of year to one of the largest PyC pool on Earth. The riverine flux of suspended (particulate) PyC is
largely unconstrained to date. We propose new research directions addressing gaps in the global PyC cycle to
fully understand the importance of the products of burning in global C cycle dynamics. This presentation is based
largely on a recent review by the same group of authors (Santín et al., 2016, Global Change Biology 22, 76–91,
doi: 10.1111/gcb.12985).

