Geophysical Research Abstracts
Vol. 20, EGU2018-12041, 2018
EGU General Assembly 2018
© Author(s) 2018. CC Attribution 4.0 license.

Assimilation of fluorescence products to constrain gross primary
production in the terrestrial biosphere model ORCHIDEE
Fabienne Maignan (1), Cédric Bacour (2), Natasha MacBean (3), Philippe Peylin (1), Vladislav Bastrikov (1),
Mathias Disney (4), Jaume Flexas (5), Christian Frankenberg (6), Jose Gomez-Dans (4), Luis Guanter (7), Joanna
Joiner (8), Philipp Köhler (6), Philip Lewis (4), and Albert Porcar-Castell (9)
(1) Laboratoire des Sciences du Climat et de l’Environnement (LSCE) / Institut Pierre Simon Laplace (IPSL), Gif-sur-Yvette,
France (maignan@lsce.ipsl.fr), (2) NOVELTIS, Labège, France , (3) University of Arizona, School of Natural Resources and
Environment, Tucson, AZ, USA, (4) University College London, London, United Kingdom, (5) University of the Balearic
Islands, Spain, (6) California Institute of Technology, Pasadena, CA, USA, (7) Helmholtz Centre Potsdam, GFZ German
Research Centre for Geosciences, Potsdam, Germany, (8) NASA Goddard Space Flight Center, Greenbelt, MD, USA, (9)
Institute for Atmospheric and Earth System Research/Forest Sciences, University of Helsinki, Finland

Since a few years solar-induced fluorescence (SIF) products derived from satellite observations are available at
global scale. They show a very high correlation with the mean-tree ensemble FLUXNET GPP global product
at large spatial and temporal scales, relevant to terrestrial biosphere models (TBMs). Hence, assimilation of
fluorescence appears as a promising way to constrain gross primary production (GPP) simulated by TBMs. We
have thus led several studies to explore the potentials of space-borne SIF products for reducing the uncertainty in
the uptake of carbon by vegetation at global scale.
(i) Comparing several SIF products, we have investigated the possible impact of their differences on model
parameter optimization.
(ii) We have developed a processed-based fluorescence model in the ORCHIDEE TBM (from the leaf to the
canopy level), allowing calibrating the model with respect to in situ or space-borne fluorescence observations.
(iii) We have assimilated OCO-2 and GOME-2 SIF products at global scale using this mechanistic SIF model and
also using a simpler linear model between SIF and GPP.
We assess the uncertainty reduction on GPP following the assimilation of SIF data, and analyse the results
of our model simulations and assimilations in the context of the major remaining questions in the carbon cycle
community relating to global carbon uptake, including the bias in mean global GPP in models, the partitioning of
GPP between tropical and high latitude forests, and plant phenology.
We discuss the challenges and opportunities we face in using SIF data to constrain TBMs and the benefits
of SIF with regards to other available observations.

