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Abstract
Sudden oak death has impacted forests notable for high-fire risk and contiguous host communities in California
and Oregon coastal forest ecosystems. The disease continues to emerge in stands and landscapes with a large
biomass of tanoak (Notholithocarpus densiflorus (Hook.&Arn.) Manos, Cannon & S.H.Oh), and we show that
woody debris also increases with the progression of disease. This increase in fuels and the possibility of
increased carbon release may impact wildfire intensity, wildlife, and regional carbon management goals (Cobb
et al. 2012a, Lamsal et al. 2011, Valachovic et al. 2011).
We measured infection, mortality, and tree/snag fall rates in a set of plots in redwood- (Sequoia sempervirens
(D. Don) Endl.) dominated stands initially established to measure the spread and impacts of sudden oak death
(Cobb et al. 2010, Maloney et al. 2005). We combined these measurements with a one-time measurement of
live tanoak biomass using allometric equations and a census of course woody debris (dead wood >10 cm
diameter; Cobb et al. 2012a). Log and snag mass were calculated by estimating wood volumes using diameter
and length measurements and measured wood density in approximately 25 percent of sampled logs. Tanoak
wood decomposition rates were also estimated using measured changes in wood density over time and
differences in average un-decomposed tanoak wood density with measured wood density in trees where the year
of mortality was known. Lastly, we combined these field measurements with a linked epidemiological and
ecosystem model to understand the rates and duration of wood debris accumulation. We combined a stand-level
spatial spread and mortality model (Cobb et al. 2012b, Filipe et al. 2012) with a simple model of snag fall and
host biomass decomposition (from snags and logs). Our future goal is to combine these models and
measurements with regional spread models (Meentemeyer et al. 2011) to understand the spatial extent, rates,
and magnitude of altered C cycling from woody debris in California forests impacted by sudden oak death.
In pathogen-invaded stands, snag mass was 22.4 Mg ha-1 while mean log mass was 11.5 Mg ha-1 . In
comparison, dead-tree masses in un-invaded stands were 0.27 and 1.16 Mg ha-1 for snags and logs respectively
(Cobb et al. 2012a). Woody debris mass and accumulation rates are principally driven by the amount of predisease tanoak biomass and the prevalence of infection in tanoak and California bay laurel (Umbellularia
californica (Hook. &Arn.)Nutt.). In an associated study, we showed that tanoak infection and mortality rates are
determined largely by tanoak size distribution and the local prevalence of infection in sporulation-supporting
hosts (Cobb et al. 2012b). These are the same drivers of woody debris amounts in the geographically broad and
diverse host landscape of our study plot network (Maloney et al. 2005). Overall, sudden oak death generates
lower maximum amounts of woody debris and these materials accumulate at slower rates compared with better
studied disturbances such as harvesting and wildfire. We identify two broad results critical to the management
of disease-impacted forests. First, the maximum amount and duration of woody debris can be predicted by our
model based on relatively simple stand-level measurements of tanoak density, tanoak tree size, and density of
bay laurel. Second, sudden oak death is likely to result in a longer period of increased woody debris levels
compared to other disturbances such as wildfire. While tanoak decomposes relatively quickly compared to true
oaks and redwood, considerable amounts of woody debris are likely to accumulate in stands dominated by
tanoak and bay laurel or in stands with high pre-disease biomass. Woody debris accumulation is sufficient to
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impact fire intensity (Valachovic et al. 2011) suggesting that fuels reduction treatments may be necessary in
regions at risk of sudden oak death emergence or those already impacted by the disease.
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