
Geophysical Research Abstracts
Vol. 21, EGU2019-17763-2, 2019
EGU General Assembly 2019
© Author(s) 2019. CC Attribution 4.0 license.

Changes in terrestrial carbon fluxes, stocks, and residence times over
recent decades using TRENDY DGVMs
Michael O’Sullivan (1), Pierre Friedlingstein (1), Stephen Sitch (2), Almut Arneth (3), Vivek Arora (4), Daniel
Goll (5), Vanessa Haverd (6), Atul Jain (7), Etsushi Kato (8), Sebastian Lienert (9), Danica Lombardozzi (10),
Julia Nabel (11), Benjamin Poulter (12), Eddy Robertson (13), Matthias Rocher (14), Hanqin Tian (15), Nicolas
Vuichard (16), Anthony Walker (17), Andy Wiltshire (13), and Sonke Zaehle (18)
(1) College of Engineering, Mathematics and Physical Sciences, University of Exeter, Exeter EX4 4QF, UK, (2) College of
Life and Environmental Sciences, University of Exeter, Exeter EX4 4RJ, UK, (3) Karlsruhe Institute of Technology, Institute
of Meteorology and Climate Research/Atmospheric Environmental Research, 82467 Garmisch-Partenkirchen, Germany, (4)
Canadian Centre for Climate Modelling and Analysis, Climate Research Division, Environment and Climate Change Canada,
Victoria, BC, Canada, (5) Laboratoire des Sciences du Climat et de l’Environnement, Institut Pierre-Simon Laplace,
CEA-CNRS-UVSQ, CE Orme des Merisiers, 91191 Gif-sur-Yvette CEDEX, France, (6) CSIRO Oceans and Atmosphere,
GPO Box 1700, Canberra, ACT 2601, Australia, (7) Department of Atmospheric Sciences, University of Illinois, Urbana, IL
61821, USA, (8) Institute of Applied Energy (IAE), Minato-ku, Tokyo 105-0003, Japan, (9) Climate and Environmental
Physics, Physics Institute and Oeschger Centre for Climate Change Research, University of Bern, Bern, Switzerland, (10)
National Center for Atmospheric Research, Climate and Global Dynamics, Terrestrial Sciences Section, Boulder, CO 80305,
USA, (11) Max Planck Institute for Meteorology, Hamburg, Germany, (12) NASA Goddard Space Flight Center, Biospheric
Sciences Laboratory, Greenbelt, Maryland 20771, USA, (13) Met Office Hadley Centre, FitzRoy Road, Exeter EX1 3PB, UK,
(14) Centre National de Recherche Météorologique, Unite mixte de recherche 3589 Météo-France/CNRS, 42 Avenue Gaspard
Coriolis, 31100 Toulouse, France, (15) School of Forestry and Wildlife Sciences, Auburn University, 602 Ducan Drive,
Auburn, AL 36849, USA, (16) CEA-CNRS-UVSQ, UMR8212-Laboratoire des Sciences du Climat et de l’Environnement
(LSCE), Orme des Merisiers, 91191 Gif-Sur-Yvette, France, (17) Environmental Sciences Division & Climate Change
Science Institute, Oak Ridge National Laboratory, Oak Ridge, Tennessee, USA, (18) Max Planck Institute for
Biogeochemistry, P.O. Box 600164, Hans-Knöll-Str. 10, 07745 Jena, Germany

Net terrestrial carbon uptake is primarily driven by increases in net primary productivity (NPP) and by the residence
time of carbon in vegetation and soil. As such, it is of critical importance to accurately quantify spatio-temporal
variation in both terms and determine their drivers. Both NPP and residence times are modulated by changing
environmental conditions, including climate change and variability, atmospheric CO2, and Land Use and Land
Cover Changes (LULCC). For the historical period, 1901-2017, outputs from a suite of Dynamic Global Veg-
etation Models (DGVMs) from the TRENDY consortium, driven with observed changes in climate, CO2, and
LULCC are analysed. Changes in global and regional carbon fluxes, stocks, and residence times are quantified,
as well as an attribution to the underlying drivers. Using 16 models allows to quantify uncertainty and gives an
indication to the level of confidence in these results. We find that over the historical period the majority of models
simulate an increase in NPP, predominantly driven by enhanced atmospheric CO2 concentrations. This generally
leads to increased carbon storage in both vegetation and soils. However, this increase acts to reduce soil carbon
residence times due to a relative increase in carbon allocated in the faster decomposing soil pools. LULCC over
this period has acted to reduce carbon inputs to the system and reduce vegetation carbon residence times due to
conversion of forests to shorter vegetation. Further, we evaluate the ability of the DGVMs to simulate these carbon
cycle processes, by using the International Land Model Benchmarking (ILAMB) system. Our initial model eval-
uation indicates models under-predict soil carbon residence times and stocks. Further, there is a large variation in
simulated global and regional fluxes, stocks, and residence times, implying there are considerable uncertainties in
current DGVMs.


