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Introduction

Down woody materials (DWM) are important
indicators of healthy forest ecosystems. DWM
components include coarse woody debris (CWD), fine
woody debris (FWD), litter and duff (Figure 1). The
Forest Health Monitoring (FHM) program of the USDA
Forest Service collects DWM data on a subset (P3 plots)
of Forest Inventory and Analysis (FIA) ground (P2) plots
to determine the status, changes, and trends of DWM
distribution in forests on an annual basis (Woodall et al.
2005b). DWM and its various components are useful
indicators to assess wildlife habitat, carbon stores, fuel
condition, fire risk, mortality, decomposition processes,
biodiversity, and site productivity. Currently, Phase 3
data are the only source to map DWM across large eco-
regions and multiple forest types in the U.S. The large
spatial extent of these data provide unique opportunities Figure 1. Definition of DWM components in FIA/FHM.
to explore ecological and management implications of
current patterns of DWM.

Coarse woody debris (CWD):
dead pieces of wood 27.6 cm in diameter

Duff:
the layer just below litter, including
decomposing leaves and other organic
material.

Hardwood Forests in the Eastern United States
About 70% of eastern timberland is covered by seven major hardwood forest type groups: oak-hickory, oak-

gum-cypress, oak-other hardwoods, elm-ash-cottonwood, maple-beech-birch, aspen-birch and mixed oak-pine

forests (Figure 2). DWM components vary greatly with forest type groups (Woodall et al. 2005a); the general trend

of total DWM loading from high to low, however, is maple-beech-birch , aspen birch > oak-pine, oak-other

hardwoods, oak-hickory > elm-ash-cottonwood, oak-gum-cypress (Figure 3).
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Figure 2. Hardwood forest types in the eastern US.

Figure 3. DWM components by forest types in the eastern US.

Data and Methods
« After comprehensive error-checking, 821 plots from Distribution of Forest Health and Manitoring (FIA P3) plots
the hardwood forests of the eastern United States e B e i uinied States
measured during years 2001-2003 were used in the =

study (Figure 4).

» Box-Cox transformation as follows
y=lly+e)’ -0/5 =0
=log(y+c) £=0
was applied with the original CWD, FWD, litter and
duff data to overcome the zero inflation and rectify
the observed patterns of the residual plots, where y,

and y are the transformed and original variables,
respectively, c is a constant (i.e., the arithmetic

®

mean of the original variables here) such that each
value of y + ¢ is positive and B > 0 is the constant to
be determined.

Figure 4. Locations of P3 plots in the hardwood forests of
the eastern US.

« The semiparametric DWM model:
Yo = F(X ) +Z2 8+ ¢, %)

across space represented by latitude and longitude (X;) is employed to predict DWM components by forest types (Zi)
through penalized least square estimation. The term f(X i) is the thin-plate smoothing function of the latitude and
longitude of P3 plots and B is the parameter for forest types.

Results and Discussion

High CWD loading (>2.6 tons/ha) occurred in the northeast and northwest regions of the eastern U.S. where
aspen-birch forests dominate, and it extended into the oak-hickory dominated Ozark Highlands of Missouri and
Arkansas. This is most probably related to lower rates of decomposition in the North and the higher tree mortality
caused by oak decline in the Ozarks. Both FWD and duff accumulation decreased from north to south, and litter
accumulation gradually decreased from the northeast to southwest. These trends also indicate that temperature
plays an important role in the accumulation of FWD and duff. With litter accumulation, it seems both temperature
and moisture gradients have impact. Because of the sparseness of P3 data we can only measure DWM trends at
regional scales. More data will be needed for fine or local scale DWM evaluation and management.
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Figure 5. Distribution of DWM components in the hardwood forests of the eastern United States

On-going/future work

We are working to integrate both P2 and P3 data for DWM mapping and evaluation at different spatial scales
and across well-specified forest ecosystem classification hierarchies. In coming months we will more closely
examine the relationships between DWM components and other biotic and abiotic variables including forest type,

age, disturbance history, and numerous site factors.
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