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Introduction
Most of the studies describing the pattern of plant diversity along elevation were
using vegetation plots standardized per area floristic surveys done in grid cells of
equal size. However, the area-based standardisation does not consider differences
in the numbers of individuals and the completeness of individual plots, and
therefore may not offer the most fair comparison.
In this study, we described the pattern of woody species richness along
elevation in Taiwan on local scale (vegetation plot) and regional scale
(vegetation zone), and evaluated how the pattern changes if we standardize
the samples by area, number of individuals (or plots) and completeness. For
this, we used vegetation plots from the National Vegetation Database of Taiwan.
Figure 1. Two examples demonstrate the unfair diversity
comparison.

Figure 2. Location of Taiwan, and map of Taiwan. The
map shows boundaries of four ecoregions, and blues
points indicate the location of plots analysed in this
study.

Results

Figure 3. Local and regional woody species
richness along elevation in Taiwan
standardised by area, number of individuals
(or plots), and completeness. Red curves
are regression lines, and light red polygons
are 95% confidence intervals (CIs) of
regression lines. Blue lines indicate peaks
of richness, and light blue polygons are
95% CIs of peaks. Black points in (a), (b)
and (c) represent vegetation plots, and in
(e) and (f) represent all vegetation plots in
each vegetation zone. Vertical bars of each
point in (e) and (f) are 95% CIs.

Figure 4. Local and regional woody species
richness along elevation in four ecoregions
standardised by area, number of individuals
(or plots), and completeness. Dark colour
curves are regression lines. Dark colour
lines indicate peaks of richness. Light
colour polygons are 95% CIs of regression
lines or 95% CIs of peaks. N: North, CN:
Central North, CS: Central South, S: South.

Materials and Methods

Conclusions

Data
Plots of zonal vegetation were selected from the National Vegetation Database of
Taiwan (AS-TW-001). 1361 plots with species abundance data were analysed in local
scale, and 3591 plots with species presence/absence data were analysed in regional
scale.

➢ The pattern of richness along elevation in Taiwan is unimodal, with the peak at
around 1100 m a.s.l.

Analysis
Individual-based and completeness-based rarefaction and extrapolation were calculated
by iNEXT R package (Chao et al. 2014).
We used generalised linear models with gamma distribution to predict local richness,
and generalised linear models with Gaussian distribution to predict regional richness.
P-values were calculated by Monte Carlo permutation test, and 95% confidence
intervals were calculated by bootstrapping.
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➢ The shape and the position of richness maxima are not considerably influenced by
standardisation methods, which indicates at previous studies using area-based
standardisation can be considered robust and reliable.
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that the difference among the results of three standardisation methods is small.
➢ When analyzing the pattern separately in latitudinal ecoregions, the peak of richness
is highest in the central part of Taiwan, probably as a result of Massenerhebung
(mass elevation) effect.
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