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Introduction

Dead wood is a major component of fuel loadings in forest
ecosystems, and is important to forest health and productivity,
carbon budgets, and biodiversity as well. To achieve desired fuel
levels, managers require analytical tools for projecting changes in
dead wood over time. In this study I quantified rates of snag
recruitment and fall across forests of western Oregon and
Washington using remeasurement data from permanent Forest
Inventory and Analysis (FIA) plots. The information is needed to
improve existing snag dynamics models, which are based on limited
field data and do not consider snag recruitment rates.

Study objectives

1) Develop tree- and plot-level databases for assessing snag
dynamics;

2) Quantify rates of snag recrutment and fall;

3) Identify characteristics of the tree, stand, and site that influence
tree-level processes;

4) Describe implications for projecting changes in fuel
characteristics over time.
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Key Findings

Snag Recruitment

* Rates of mortality tree recruitment as snags varied by cause of death (Table 2).

Trees killed by insects, animals, and suppression were most likely to remain
standing as snags. Not surprisingly, trees killed by weather (including
windthrow) and root disease were most likely to fall down soon after death.

» Nearly half of all mortality trees fell within ten years of death and were not
recruited as snags (Table 2). Snag dynamics models that assume all mortality
trees are recruited as snags are substantially overestimating future snag
abundance.

Rates of Snag Fall and Harvest
¢ In undisturbed stands, 30% of snags fell down over the 10-year period
(Table 3).

e Snag fall rates in undisturbed stands were substantially lower for the largest
snags: almost all (93%) snags >100 cm DBH remained standing over the
remeasurement period (Table 3). Snags in the two smaller size classes fell at
about the same rate (30% and 33%).

* Snag retention was strongly impacted by harvest activities. Only 15% of snags
remained standing after disturbance (Table 4). Most snags (62%) were cut

down and either left on site or removed. A smaller percentage (16%) fell down

Table 3. Fate of remeasured snags over a ten-year period by snag size in
undisturbed stands, western Oregon and Washington.

<50 cm 50-100 cm >100 cm Allsizes
Snag fate
(Percent of snags in size class)
Still standing 61 59 93 62
Felldown 30 33 4 30
Shrank 9 8 3 8

Table 4. Fate of remeasured snags by snag size over a ten-year period in
disturbed stands, western Oregon and Washington.

<50 cm 50-100 cm >100 cm All sizes
Snag fate
(Percent of snags in size class)
Still standing 8 15 42 15
Fell down 17 17 3 16
Shrank 3 9 8 7
Cut down 72 59 47 62

Methods
i I compiled repeat measurement data for

FIA plots in western Oregon and western Washington into plot- and
tree-level databases for analysis (Table 1, map). Each plot was
measured twice over a 10-year period. On the initial visit to each
plot, all live and standing dead trees were talied and species,
height, diameter at breast height (DBH), and decay class were
recorded. At the second visit, trees previously tallied as snags were
noted as still standing, fallen, or harvested. If snags were still
standing, their current DBH, height, and decay class were recorded.
Trees that died since the first measurement (mortality) were noted
as still standing (recruited snags) or fallen, and cause of death was
recorded.

Analysis. I identified as ‘disturbed’ all plots on which any kind of
recorded tree harvest (clearcut, partial harvest, precommercial thin,
commercial thin, incidental harvest) occurred over the ten-year
remeasurement period. I summarized snag recruitment (fall rate of
mortality trees) and snag fall by state, disturbance history, and tree
size class.

Table 5. Fate of remeasured snags over a ten-year period by species,
undisturbed stands in w estern Oregon and Washington.

naturally. Smaller snags were more likely to be cut down than larger snags. Douglas | Western | Westem | Sika | Troe | Other | Hard-
e In undisturbed stands, western redcedar and ‘other conifer’ (mostly cedar) Snag fate 7| GG || Rl || S || G || (R || el
snags stood the longest (Table 5). Hardwoods, Sitka spruce, and true firs fell at (Rercent)
the greatest rates. Still standing 70 67 76 30 37 78 29
Table 2. Fate of mortality trees by cause of death over a ten-year period, w estern Washington. Felll co 23 2 i o e 22 2
Still standing | Fell down Shrank 7 13 12 3 23 0 5
Cause of death
(Percent) * Other conffers: incense cedar, Alaskayellow-cedar, Port-Orf ord cedar, redwood, Pacific yew, mourtain hemlock.
Insects 96 4
Root disease 52 48
Oteres 2 7 Future Research and
Animals 100 0 = -
o— = = Applications
Suppression 79 21 o In the future, additional plot data from other inventories and
Other / unknow n 61 39 research studies will be incorporated into the snag dynamics
All causes 56 44 database.

Table 1. FIA plot data in w estern Oregon and Washington.

Western Oregon Western Washington

Number of plots 338 669
% undisturbed 68% 72%
inventory/dates M?d-19805, Late 1970s,
mid-1990s late 1980s
No. mortality trees - 499
No. remeasured snags 1,128 2,076

¢ Predictive modelks of tree dynamics will be developed using
logistic and multiple linear regression. Rates of snag decay will
be modeled if data pemit.

* Information on tree dynamics can be integrated into dead wood
dynamics and forest projection modelks (e.g., Forest Vegetation
Simulator). These tools can be used to simulate dead wood and
fire risk over time under alternative management scenarios.

e By utilizing data from FIA and other extensive inventories, results
have broad geographic applicability, and analytical approaches
can be adapted to other regions.
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