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Executive Summary  
We provide a quantitative synthesis of the published technical literature on parameters 
needed to project deadwood habitat in BC conifer forests, including rates of snag decay, 
breakage and fall, and coarse woody debris (CWD) decay.  That technical report was 
submitted in April of 2008 to the MoF library.  The reports also outlines how these 
parameters are used in a detailed deadwood projection model that we have developed 
(Appendix 1). Additional information is provided by an extensive analysis of 5-year fates 
of tagged trees and snags in a large habitat monitoring program in variable retention 
cutblocks and uncut stands, conducted by Weyerhaeuser and Western Forest Products 
in coastal BC (Appendix 2).  In 2009 we produced two extension brochures based on 
that information, one on rates of snag fall and one on decay of down wood. 
 

The main points from the synthesis include:  

Snag fall  
- Snag fall rate decreases with DBH, following R

DBH=X 
= (40cm/X)

0.60 (95% CI: 0.41-0.83)
, where 

R
DBH=X 

is the fall rate at DBH = X cm. For example, a snag with 20cm DBH would fall 
at 1.52 times the rate of a 40cm snag (95% CI: 1.33-1.78 times as fast).  

- There was no obvious difference in this relationship of DBH and fall rate for different 
species or snags derived from different mortality sources (fire, beetle, other).  

- We use this relationship to standardize results from studies that reported fall rates for 
various sized snags.  

Snag fall  
- Given the available data in the literature, species were best grouped to estimate fall 

rates as: 1) fast-decaying species (including Abies other than subalpine fir, spruces 
other than Engelmann-white spruce, and hemlock), 2) high-elevation species 
(subalpine fir and Engelmann-white spruce), 3) Douglas-fir, 4) all pine species and 5) 
deciduous species (which were not extensively analysed in these western studies). 
We also analysed lodgepole pine separately from other pines, because of particular 
interest in this species with the current mountain pine beetle outbreak in BC.  

- There was a 6-fold range in the half-lives of snags (time since tree death until half the 
snags had fallen) of the different groups, from 11 years for southern and ponderosa 
pines and 14 years for the traditional fast-decaying species, to 30 years for Douglas-
fir and 73 years for the high-elevation species. The groups also showed different 
patterns of fall rates through time, with a negative exponential type of survivorship 
curve for fast-falling species, compared to increasing rates of fall over time for longer-
standing species.  

- Data to compare the effects of different mortality sources on snag fall rates were only 
adequate for ponderosa pine, and showed no substantial differences between fall 
rates of snags from burns, beetle-kill or other mortality sources. Beetle-killed spruce 
may persist longer than spruce killed by other agents, while there was little difference 
for Douglas-fir, but data are very sparse for this comparison with these species.  

- There is very limited direct data on snag fall by decay class, but it mainly shows 
increasing fall rates with increasing decay, typically 1.5-2 %/year for class 3 (Thomas 



1979 classification), 2-3%/yr for class 4 and 2.5-4.5%/yr for class 5 and older. 
However, Weyerhaeuser/WFP data, mostly from small retention in cutblocks 
immediately after harvest, has much higher fall rates and no clear pattern with decay 
class.  

Snag decay  
- With limited published information, the best-supported model of snag decay supported 

grouping all conifers except for cedar.  
- Cedar decayed from class 3 4 at 18 years, from 4 5 at 59 years and from 5 6 at 109 

years, but confidence intervals are about -50% to +100% on those estimates.  
- Other conifers made the decay transitions at about half these ages: 8 years for 3 4, 27 

for 4 5 and 69 for 5 6.  
- Within the non-cedar conifers, Douglas-fir had faster decay, and Abies and spruces 

slower decay, but confidence intervals are very wide on the specific values.  

Snag breakage  
- There are many factors potentially affecting breakage rates and little published 

information, even when information on changes in average snag height are converted 
to breakage rates.  

- Individual studies show effects of burning, previous breakage and snag size on 
breakage rates, but considerable differences in the few cases where more than one 
study reported on a particular species.  

CWD decomposition by diameter  
- Five studies of density decomposition of logs of different diameters showed only a 

slight reduction in decomposition rate with log diameter.  
- On the other hand, five studies of timber deterioration showed a strong, nearly-linear 

effect of log diameter in reducing deterioration rates. One long-term study of loss of 
log volume also showed a nearly-linear reduction in loss with increasing diameter.  

- For structural decay of logs – as opposed to biomass decomposition – a power 
relationship with a coefficient of approximately 0.5 (intermediate between the values 
from density decomposition and timber deterioration and volume loss) is probably 
appropriate, and near values used in other CWD models.  

Grouping species for CWD decay 
- AIC analysis of studies of log decomposition suggest grouping CWD into fast-decaying 

species (Abies, eastern and Norway spruces, eastern hemlock), coastal species with 
moderate decay rates (western hemlock, Douglas-fir, Sitka spruce) and dry Interior or 
high-elevation species with lower decay rates (Engelmann spruce, lodgepole pine, 
ponderosa pine). Red-cedar could either be grouped with coastal species or treated 
separately. In part, these groupings reflect limited data to further distinguish among 
individual species.  

Effect of ground position on CWD decay 
- In most published cases, logs held off the ground by underlying logs decompose more 

slowly than logs on the ground, taking about 1.4-1.7 times as long to reach a 
particular density, and, presumably, a particular structural decay stage.  

CWD time in decay classes 
- The analysis of how long CWD spends in different structural decay classes – or, 

equivalently, the transition times between classes – combined the few direct 
measurements of this important parameter with more abundant indirect information 
from rates of density decomposition and density measurements in decay classes.  



- CWD structural classes 1 and 2 were generally short-lived (roughly 12 years each for 
40cm diameter logs of most species), while decay class 3 and 4 lasted longer (30-60 
years each).  

- The variation in transition times among individual logs, and uncertainty in the 
estimates, increase for the longer-lasting later decay stages.  

Detailed values for all these parameters and their distributions are provided, 
along with data sources and a full description of the quantitative methods used to 
synthesize the available data. A summary of the analysis of tagged trees and snags from 
the Weyerhaueser/WFP plots is given at the beginning of Appendix 2.  
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