(EGUszzr, 2022

EGU22-7163, updated on 13 Jan 2023
https://doi.org/10.5194/egusphere-egu22-7163

EGU General Assembly 2022
© Author(s) 2023. This work is distributed under

the Creative Commons Attribution 4.0 License.

Modeling and evaluation of vegetation and carbon dynamics of
European forest sites with CLM-FATES

Bibi S. Naz, Christian Poppe, Harrie-Jan Hendricks-Franssen, and Harry Vereecken
Institute of Bio- and Geosciences Agrosphere (IBG-3), Julich Research Center, Julich, Germany (b.naz@fz-juelich.de)

Vegetation plays an important role in global carbon and water cycles. Long-term environmental
changes modify vegetation distributions and consequently impact fluxes of carbon, water and
energy. Vegetation dynamic models are useful tools to analyze terrestrial ecosystem processes
and can simulate the impact of vegetation structure changes on carbon and water cycles and their
interactions with climate when coupled to land surface models. Because of the complexity to
represent plant growth processes, these models typically have a large number of parameters that
can potentially contribute to uncertainty in model results and need to be adequately
parameterized. In this study, we used the Community Land Model (CLM v5) coupled to the
Functionally Assembled Terrestrial Simulator (FATES) and applied it to four forest sites from the
database of European Long-Term Ecosystem Research Infrastructures (eLTER) which provides a
wide range of observational data to calibrate and evaluate vegetation models. Using this database,
we performed sensitivity analysis to evaluate parameter uncertainties in model results for forest
growth, gross primary production, leaf area index, evapotranspiration, soil water content and soil
temperature. We also explored the sensitivity of model parameters for different vegetation
distributions and climate conditions. The results of this study allow us to understand the
vegetation dynamics and their impact on carbon and water fluxes which will be helpful to improve
model parameterization and to provide more accurate estimates of carbon and water fluxes and
climate model projections.
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