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Deadwood dynamics – a bayesian approach for turnover
estimation
Oleksandra Hararuk and Markus Didion

Introduction:
Deadwood is an important component of forests as a structural element providing habitat and as an
indicator for biodiversity. Deadwood is also an important carbon pool. Mortality and decomposition
determine deadwood dynamics over time. During decomposition wood density decreases affecting the
structural integrity and C stock of deadwood.
In National Forest Inventories, the presence and state of deadwood in forests is recorded to various
degrees of detail although the decay stage determining wood density is not always measured. The aim
of this study was to develop a simple model to estimate fallrates of standing dead tress (snags) and
mass loss of deadwood. Such a model could be used in inventories where only deadwood volume is
measured.
Materials and methods:
In this study we focus on quantifying the decay rates of the standing and downed deadwood using data
from the Swiss National Forest Inventory (NFI). In this study we only used data for tree stems as the
volume estimates are highly accurate. Volume estimates of deadwood are converted to biomass based
on measured wood densities of dead wood of different sizes for Picea abies and Fagus sylvatica
across Switzerland (Didion et al. 2014) and observed decay stage. In total, data were available for
initially 653 snags and 363 logs from 671 sample plots that were measured repeatedly in three
consecutive NFIs. To quantify deadwood decay dynamics we adopted a widely-used first order
exponential decay model and calibrated parameters using a Bayesian Markov Chain Monte Carlo
(MCMC) technique (Besag et al., 1995).
Results:
The best-fitting parameters indicated that in Swiss forests logs decay 1.7 times faster than the snags,
however temperature sensitivities did not differ between the standing and downed deadwood. Overall,
the C half-lives in the snag pool varied from 22 years on the warmest NFI plots to 118 years on the
coldest NFI plots, and in the log pool from 11 to around 65 years. C half-lives for P. abies snags in
wet sites varied from 30 to 118 years across NFI plots, compared to 45 to 90 years on drier plots.
Wood type was a significant predictor of model residuals for early and later decomposition stages for
both snags and logs.
Conclusion:
Conifers decay slower than broadleaves; European beech decays faster than other broadleaves. This
matters when estimating the mass loss following a disturbance, e.g. windthrows and insect outbreaks.
Increasing temperatures will not affect broadleaved and conifer snags and logs in the same way and
conifer snags will be more responsive to temperature changes in wet sites than those in dry sites.
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