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DATA COLLECTION AND

PREPARATION 0 DISCUSSION AND IMPLICATION

We are currently using data -
FIA (Mississppi data)

INTRODUCTION

= Tree competition is a complex ecologi-
cal process influenced by factors such
as species composition, stand density,
resource availability, and environmen- STEP

tal conditions. 02

= All the R-squared values are very low
indicating that the competition indices
explain only a small proportion of the

DATA PREPROCESSING o . .
variance in diameter growth.

We filtered missing values for
diameter, azimuth and distan-
ces and tree not remeasured.

O

The bias values are close to zero, and
bias percentages are small, suggesting
low prediction bias.

Spatial arrangement of trees strongly
affect survival, diameter growth and
stand productivity.

COMPUTE DIST.

We calculated the
between trees a
level in R using co

CI2 is the better performing distance
dependent index compared to CI1 and
CI3 based on slightly lower RMSE,
higher R-squared values and consisten-
cy across all the evaluation criteria.

Competition indices is time consuming
and tedious, thus, a need for a
standardized and easily replicable
method for assessing competiton.

= All three distance-independent compe-
tition indices (CI4, CI5, and CI6) per-
formed well with similar RMSE values,
very small biases, and high R-squared
values.

OBJECTIVE

= To develop method for evaluating both STEP
distance-dependent and independent 06
competition indices for fixed area plots CODE AND DATA SHARING

using Forest Inventory and Analysis e e e P

code and analysis serip i = Cl4 is better based on its slightly lower
(FIA) data.

RMSE and higher R-squared values.

share to facilitate reproduci-
bility and transparency.

EQUATIONS FURTHER WORK

Average diameter growth rate =

RESULTS

o Table 1. Contribution of distance-dependent indices to diameter growth
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Distance-Independent Competition Indices

(Hegyi, 1974)

(Martin & Ek, 1984)

(Alemdag, 1978)

(Tomé & Burkhart, 1989) CI4 = —

dmax

(Tomé & Burkhart, 1989) CI5 = %

(Tomé & Burkhart, 1989) CI6 = gi
Where:
CI1, CI2,..., CI6 are competition indices; i, target tree; j, neighboring tree; di, dbh of
target tree (cm), dj, dbh of neighbor tree (cm); gi, basal area of target tree (m2); dmax,
maximum dbh of the tree with the largest diameter in the sample plot; g, mean basal
area of sample plot (m2 ha-1); gmax, basal area of the thickest diameter in the sample
plot (m2); gj, basal area of neighbor trees, Lij, distance between target and the
neighboring trees (m); RMSE = root mean squared error; Yi, observed value; Y,
predicted value from the model; n, sample size; d1, initial dbh and d2 last dbh
measurement; ni, time (years) between the two measurements.
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Figure 1. Stem map to visualize tree distribution within one of the plots.
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Table 2. Contribution of distance-independent indices to diameter growth
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Figure 4. Histogram for distance-dependent competition indices.
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Figure 5. Histogram for distance-independent competition indices.
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The competition index with the highest R-squared value is the best predictor of growth.

Figure 2. Residuals vs. fitted for distant

dependent indices.

Figure 3. Residuals vs. fitted for distant
independent indices.
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The competition index with the highest R-squared value is the best predictor of growth.

= We are working on expanding to other
indices such as crown-based competi-
tion indices and mixed-effects models
to incorporate crown characteristics of
trees, account for both fixed effects (site
factors and climate variables) and
random effects (plot-level or tree-level
variation) on tree growth.

= We will expand the data to further ex-
plore the FIA for United States and the
Canadian Forest Resource Data System.
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