(1) SIM-BIM — Seasonal Isoprenoid synthase Model — Biochemical Isoprenoid biosynthesis Model

(2) EULS — Estonian University of Life Sciences, Estonia
Steffen M. Noe <steffen.noe@emu.ee>

(3) Available modes for the model runs: Research
(4) Components & processes: Atmosphere, Biosphere & Physical, Chemical, Biological.

(5) Brief model description

The SIM-BIM model was developed since mid 1990ies and has been originally covered isoprene
emission from leaves (Zimmer et al. 2000; Lehning et al. 2001). BIM implements the chloroplastic
isoprene synthesis pathway by a coupled ordinary differential equation system and is linked to a
seasonality module (SIM) that alters the activation state of the enzymatic reaction scheme mapped
by BIM.

It was originally coupled to a photosynthesis model (Kirschbaum et al. 1997; Zimmer et al. 2003)
that allowed using ambient temperature, photosynthetic active radiation (PAR) as driving
parameters of isoprene emissions. Further enhancements covered the inclusion of monoterpene
emissions (Grote et al. 2006). In the following years, the model was further developed
independently by R. Grote (SIM-BIM2) and S. Noe (SIM-BIM). The latter model was further coupled
to a simpler photosynthesis model (Noe and Giersch 2004) that allowed the explicit use of ambient
carbon dioxide concentrations and the water vapor deficit (VPD) as additionally environmental
driving factors.

The latest version of SIM-BIM was linked with the boundary layer transport model SOSA (Boy et al.
2011) in a comparison study (Smolander et al. 2014).

The challenge to run a model that employs first-order Michaelis-Menten enzyme kinetics lies in the
multitude of enzyme kinetics parameters, which further need to be scaled to the gas exchanging
surface area of trees and may vary for different species.
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