
• Demographic monitoring of threatened species allows us to assess both
population’s trends and their conservation status. The Threatened Plant
Monitoring Scheme of the Valencian Community (Eastern Spain) started formally in
2009 to achieve these goals, although previous population data were available for
some emblematic plant species from a conservation point of view (Cistus
heterophyllus, Helianthemum caput-felis, Limonium perplexum, Medicago citrina,
Silene diclinis, Teucrium lepicephalum, etc.).

Introduction
• We assess the population trends of threatened plant species using TRIM software (Trend

& Indices for Monitoring data, TRIM 3.54). TRIM is statistical software developed for the
analysis of long-term time series data from species monitoring programmes3. TRIM
estimates annual population change indices. The TRIM index value at the first time point
is 1.0 and it is taken as a reference for trends in subsequent years. The main advantages
of TRIM are: (1) correction for both overdispersion and serial correlation; (2)
incorporation of significant change points in trends; and (3) analyses of time series
counts with missing observations3. The last of these is particularly advantageous when
time series are incomplete due to lack of sampling, as occurred in some of our study
areas.

• Trends were classified taking into account the slope imputed (i.e., multiplicative value)
and the standard error provided by TRIM in six categories (Figure 2; modified from
Pannekoek & van Strien 2005).
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• In addition, the percentages of interannual
change of the population of each species
were integrated into multi-species change
indices to assess the trend of sets of
species grouped by a taxonomic,
legislative or ecological link. Geometric
average is used to avoid that the species
with extreme values of the change indices
produce a bias on the evaluated group.
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UncertainFig. 1. Location of the Monitoring Units (MU) of the Threatened Plant Monitoring 
Scheme of the Valencian Community.

• The program includes 158 plant species located in 1054
monitoring plots (Fig. 1), called monitoring units (MU).
These plots are mapped and population censuses are
carried out every one to three years for each of the
threatened flora species, according to its protection
category in the Valencian Catalogue of Threatened
Plants (VCTP)1,2, population dynamics or biotype.

• Here we present the results of the analysis of
populations trends of threatened plant species in the
Valencian Community (Eastern Spain) using the TRIM
statistical package.

Fig. 3. Relative percentage in each population trend 
categories of threatened flora species censuses in 2022 
for the 92 species analyzed with TRIM.
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Fig. 5. Population trend of the evaluated threatened species Fig. 6. Population trend of threatened species grouped by biotypes Fig. 7. Population trend of threatened species grouped by habitats

Fig. 2. Estimation of trend categories in TRIM

Figure 3 shows the long-term population trend of the threatened flora species
monitored in 2022. The percentage of species in decline (45.7%) was similar to
that of species with a positive or stable trend (44.6%).

Figure 4 shows two examples of population trend estimation for two threatened flora
species. For some species, such as Silene hifacensis, long-term time series of population
data are available.
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VCTP category: Endangered
Overall slope imputed:
Multiplicative slope ± SE: 1,1061 ± 0,0437
Moderate increase (p<0.05) *

VCTP category: Endangered
Overall slope imputed:
Multiplicative slope ± SE: 1,0375 ± 0,0106
Moderate increase (p<0.01) ** http://www.apatita.com/

Fig. 4a. Population trend of Marsilea strigosa Fig. 4b. Population trend of Silene hifacensis

Marsilea strigosa Silene hifacensis

Figures 5 to 7 show 
population trends of 
flora species grouped by 
threatened categories, 
biotype or habitat. 
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