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Abstract

All European member states must assess the conservation status of the habitats targeted by Habitats Directive
92/43/EEC based on the information on their status and trends and the main pressures and threats affecting them. Our
paper presents the assessment of the Romanian community importance habitats (excepting forests) for all five
biogeographical regions of Romania on coherence with the member states and with a special emphasis on the Sites of
Community Importance (SCIs) of Natura 2000 network. The conservation status of the habitats is determined based on
assessment on the parameters and their future prospects. The assessment of the scope and influence of the threat is

realized for the evaluation of future prospects.

Key words: Habitats Directive 92/43/EEC, community importance habitats, Romania, characteristics of habitats.

INTRODUCTION

In the European Union (EU, the ‘Community’),
all member states use the Habitats Directive
(92/43/ECC) on the conservation of natural
habitats and of wild fauna and flora as a key
instrument for biodiversity conservation
(Mehtdla &  Vwuorisalo, 2007) and for
maintaining and improving the supply of
ecosystem services (Maes et al, 2012),
directing their efforts toward designation of
protected areas (Tucker et al., 2019). Thus, the
Natura 2000 network was created, designating
areas comprising natural habitat types and
species (listed in Annex I and II of the
Directive) which occur within the territory of
each EU member state and for the conservation
of which the Community has special
responsibility. It is mandatory for member
states to monitor and assess the conservation
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status of these natural habitat types and species
and to report their findings to the Community
(Pihl et al., 2001; Evans, 2006; Morris, 2011).

The goal of the Habitats Directive is to halt
degradation of natural habitats and species, and
to maintain or restore them in favourable
conservation status through the implementation
of conservation and restoration measures (Art.
2) (Louette et al., 2015), taking account of
climate change (Normand et al., 2007) and
other anthropogenic pressures (intensive
agriculture, forestry and fisheries, urban
sprawl, pollution, etc.) (Mihoub et al., 2017,
Geldmann et al., 2019). For all EU countries,
implementation of the Directive has been a
high priority (Brown et al., 1997; Loidi, 1999,
Dimopoulos et al., 2005; McLeod et al., 2005;
Schneider & Dragulescu, 2005; Costa et al.,
2007; Zingstra et al., 2009; Jeanmougin et al.,
2017; Silan et al.,, 2017). Environmental



assessment procedures under the Directive
represent a major tool for controlling activities
affecting Natura 2000 sites (Garcia-Ureta,
2018).

Many valuable natural areas and the species
that live in them have been greatly degraded or
lost, over a quarter of Europe’s animal species
are at risk of extinction. Biodiversity is also
vital for human economy and well-being
(Habitats Directive, 1992).

The EU biodiversity strategy for 2030 (B.S.
2023) prioritises the preservation and
restoration of Europe’s biodiversity (Mammola
et al., 2020; Hermoso et al., 2022; B.S., 2023).
Even with expansion of the Natura 2000
network, loss of biodiversity continues
(Spiliopoulou et al., 2023). To implement the
goals of the strategy, biodiversity monitoring
represents a central instrument for conservation
(Harding et al., 2001; Hlasny et al., 2021),
through achieving accountability and progress.
Effective policy-making demands sufficient
evidence, but the data are fragmented and
disconnected because monitoring in Europe
suffers from gaps and variation in: taxonomy,
spatial coverage, and temporal resolution,
regulating mechanisms of biodiversity and the
relationship of biodiversity to ecosystem
services (De Meester et al., 2011; Maes et al.,
2012; Maes, 2013; Moersberger et al., 2023a).
The EU implements policies and legislative
frameworks for nature protection through the
Habitats and Birds Directives, and has
developed habitat (or biotope) classifications:

Palaearctic (Devilliers & Devilliers-
Terschuren, 1996; JaniSova et al., 2016),
CORINE (Moss & Wyatt, 1994; Romao,

1996), EUNIS (Davies et al., 2004; Moss,
2008; Chytry et al., 2020). These provide
typologies with definitions of habitat types
intended to aid their recognition, mapping,
monitoring, and protection (Loidi, 1999; Evans,
2010; 2012; Morris, 2011; Bunce et al., 2013).
Before accession to the European Union in
2007, scientists in Romania defined the
habitats/biotopes that had major importance for
nature conservation in EU and accession
countries, and starting with the CORINE
programme in 1985 and EMERALD network,
investigated protected areas that could be
candidates for integration into international
programmes (Mihdilescu et al., 2003).
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Strategies were developed for implementation
of the Natura 2000 network for protected areas
(Munteanu & Mihailescu, 2005), and habitats
identified for proposing Natura 2000 site
(Mihailescu, 2006). During accession, partly
through an EU Phare project
(EuropeAid/12/12160/D/SV/RO), habitats and
sites were described from Annex I of Habitats
Directive ~ whose  conservation  requires
designation of special areas of conservation
(SAC, SCIs), so that Romanian habitat types
could be integrated into the Natura 2000
network (Donita et al., 2005; 2006; Schneider
& Dragulescu, 2005). Description of the
European habitats (EUR27, 2007) was further
enhanced with characterisation of their
physical-biogeographic context in Romania and
information to facilitate their identification
(Combroux et al., 2007; Gafta & Mountford,
2008). Criteria for designation of Natura 2000
sites were delineated (Mihailescu, 2010).
Classification of habitat types was based partly
on phytosociology (defined plant communities
or syntaxa), but this is considered complex and
sometimes unclear (Angelini et al.,, 2018;
Rodwell et al., 2018). Thus, assessment of the
conservation status of habitat types is based
partly on structure (typical/characteristic
species), function and future habitat trends
(Noss, 1990; Bendali & Nellas, 2016; Miiller-
Kroehling, 2019). In the Habitats Directive,
monitoring of Annex 1 habitats and species
from Annexes II, IV and V is required in
Article 11, with reporting to the Commission
every 6 years of their assessed conservation
status required by Article 17 (DG Environment,
2017).

Such methods were developed in all European
countries both for habitat types (Angelini &
Casella, 2015; Chen, 2021) and their
conservation status (Mehtdld & Vuorisalo,
2007; Zingstra et al., 2009; Sipkova et al.,
2010; Silan et al., 2017; Ellwanger et al., 2018;
Strat et al., 2018; Tsiripidis et al., 2018;
Velagic-Hajrudinovic, 2019a; 2019b; Prisco et
al., 2020; Delbosc et al., 2021; Melart, 2022;
Santangelo et al., 2022).

Our aim has been to develop and apply
approaches for assessment of some habitats of
community importance in Romania, describing
evaluation of their conservation status and their
value under article 17 of Habitats Directive.



MATERIALS AND METHODS

In response to requests from the European
Community, Romanian academic institutions,
coordinated by the Ministry of Environment,
Water and Forests, developed the POS project
“Monitoring of the conservation status of
species and habitats from Romania in the
framework of article 17 of Habitats Directive”
(2011-2015) which was the basis for Romania
to report to the European Commission. The
next stage of reporting will be based on POIM
project “Completing knowledge level of
biodiversity  through  implementing  the
monitoring system of conservation status of
species and habitats from Romania in the
framework of article 17 of Habitats Directive
92/43/CEE” (2019-2023). The Article 17 report
for Romania has a section with assessments of
habitat conservation status in the whole
national territory, not only those within Natura
2000 sites (Zaharia, 2013; INCDPM, 2014,
Mihailescu et al., 2015; Trif et al., 2015; Ursu
et al., 2020).

We used information on the European
Community sites as well as other publications
and reports, and expertise developed within the
POS and POIM projects, to focus, as required
by the Commission, on assessment of the status
and trends, with main pressures and threats, for
some habitats occurring in the five
biogeographic regions present in Romania
(Figure 1).

Figure 1. European biogeographical and marine regions
for reporting under Article 17 of the Habitats Directive
(after ETC/BD, 2014)
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Conservation status is assessed using a standard
methodology as being either ‘favourable’,
‘unfavourable-inadequate’ or ‘unfavourable-
bad’ (Table 1), based on four parameters as
defined in Article 1 of the Habitats Directive:
1. range (within the biogeographical region
concerned); 2. area covered by habitat type
within range; 3. specific structures and
functions (including typical species); 4. future
prospects (as regards range, area covered and
specific structures and functions).

Table 1. Abbreviations and colour codes for
Conservation Status classes (after ETC/BD, 2014)

Conservation Status
Favourable
Unfavourable-inadequate
Unfavourable-bad
Unknown

The definition of ‘favourable’ conservation
status of a habitat is given in Article 1(e) of the
Habitats Directive as: a) its natural range and
areas are stable or increasing; b) the specific
structure and functions which are necessary for
its long-term maintenance exist and are likely
to continue to exist for the foreseeable future;
and c) the conservation status of its typical
species is favourable as defined in (i).

We have used the Article 17 Reference Portal
for the technical specifications required for
reporting to the European Commission.
Romania reported to the Commission on all
habitats listed in Annex I of the Habitats
Directive and their conservation status by
biogeographical or marine region, mapping
their distribution. The distribution maps
provide information about the actual
occurrences of the habitats, based on their
inventory. Where field data on actual
occurrences of the habitat were insufficient,
modelling and extrapolation have been used.
The distribution map consists of 10x10 km
ETRS89 grid cells in the ETRS LAEA 5210
projection.

RESULTS AND DISCUSSIONS

To explain the assessment of habitats of
community importance, we highlight attributes
defined in the Explanatory Notes and
Guidelines of the Habitats Directive (DG
Environment, 2017) i.e. Range (and Surface
Area), Habitat structure, Pressures (and



threats and conservation measures) and
Future Prospects, all assessed separately for
each biogeographical region. In Romania, the
five biogeographical regions are Alpine,
Continental, Pannonian, Steppic and Black Sea
(formerly ‘Pontic’) and marine region (Marine
Black Sea) (Figure 2).

Figure 2. The map of the biogeographic regions

Range is defined as ‘the outer limits of the
overall area in which a habitat is found at
present’. Based on the map of actual
distribution, the range is calculated using a
standardised process that ensures repeatability
for different reporting rounds. Thus, the area
covered by the habitat type within the range is
assessed including all significant ecological
variation for each biogeographical region and
testing whether the area is sufficiently large to
allow its long-term survival. The ‘favourable
reference value’ must be at least the range (size
and configuration) when the Directive was first
applied. If this value was not acquired, then the
reference for favourable range should be larger
or based on information on historic
distribution. In the absence of other data, 'best
expert judgement' may be used.

The area covered by a habitat type within this
range (the ‘surface area’) is based on all sites
where it is present in the region, and represents
the total area (in km?) currently occupied. This
attribute is calculated and reported as a range
(minimum and maximum) and/or as a best
available single value. The total surface area of
the habitat in a biogeographical region is
defined as the minimum necessary to ensure its
long-term viability. This attribute should
include any necessary areas for restoration or
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development for which its present coverage is
insufficient to ensure long-term viability. As
with range, the favourable reference value
must be at least the surface area when the
Directive came into force, and is assessed in
the same way.

The short-term trend of habitat area within the
Natura 2000 network is categorised as either:
stable, increasing, decreasing, uncertain or
unknown. It is a measure of directional change
over time and should reveal changes within the
network. The short-term trend should be
evaluated over a period of 12 years (two
reporting cycles) and is used in the evaluation
matrix to assess the conservation status.
Habitat structure is formed by species, but
can also include abiotic features. The typical
species (or groups of species) are those
occurring regularly in the habitat type and are
those which are good indicators of favourable
habitat quality. For assessing conservation
status, the list of typical species should ideally
remain stable across reporting periods, but need
not be restricted to those listed in Annexes II,
IV and V of the Habitats Directive.

Pressures are factors acting now and/or during
the current reporting period (six-year), and
have an impact on the long-term viability of the
habitat and its typical species. Continuation of
such pressures may lead to threats. High
pressures have important direct or immediate
influence on one or several parameters of
conservation status at the biogeographical scale
(causing significant decline or deterioration or
preventing habitat from reaching favourable
status).

Threats are factors expected to act in the future
after the current reporting period, with
future/foreseeable impacts (within the next two
reporting periods) and are likely to affect the
long-term viability of the habitat and its typical
species.

Conservation measures are taken inside or
outside Natura 2000 sites for each habitat type:
a) maintaining its current range, surface area or
structure and functions; b) expanding its
current range; c) increase its surface area; and
d) restore the structure and functions, including
the status of typical species.

Future Prospects indicate the expected
direction of change in conservation status in the
near future based on a consideration of current



status, reported pressures and threats, and
measures being taken for each of the other
three parameters (Range, Area, and Structure
and functions).

The concept of favourable reference values is
derived from definitions in the Directive, and
relates to the “long term natural distribution,
structure and functions as well as the long-term
survival of its typical species” (Article 1(e)) in
their natural range. Overall assessment of
conservation status uses four categories:
‘favourable’, ‘unfavourable-inadequate’,
‘unfavourable-bad’ and ‘unknown’, based on
the evaluation matrix for assessing conser-
vation status for a habitat (Table 2).

Table 2. Overall assessment
of the conservation status (CS)

Status of All One or more One or more | Two or more
parameters favourable inadequate, but bad unknown +
or few no bad favourable or
favourable + all unknown
one unknown
Overall unfavourable- unknown
assessment inadequate
of CS
If the overall conservation status is

‘favourable’, ‘inadequate’ or ‘bad’, a qualifier
is added i.e.: improving or deteriorating or
stable or unknown. The qualifier should be
based on trends (for range, area covered by
habitat, and structure and functions) over the
reporting period i.e. a cycle of six years.

Trends are essential in assessing all
conservation status parameters except future
prospects. Short-term trends are assessed for
two reporting cycles. Long-term trends are
assessed for four reporting cycles and are likely
to be more statistically robust.

In order to set favourable reference values for
habitat types, data and information should
ideally be gathered on nine factors: a) current
situation and assessment of deficiencies
(pressures/problems); b) trends (historical,
short-term, long-term); c) natural, ecological
and geographical variation (including variation
in: species composition, conditions in which
habitats occur, ecosystems); ¢) ecological
potential (potential extent of range, taking into
account physical and ecological conditions,
contemporary potential natural vegetation); f)
natural range, historical distribution and
abundance and causes of change, including
trends; g) connectivity and fragmentation; h)

dynamics of the habitat type; and
requirements of its typical species.

For the reporting period 2007-12, the conser-
vation status of the habitats of community
interest indicated that, from 743 assessed habi-
tats, the conservation status was: unfavourable-
bad (42 habitats), unfavourable-inadequate
(433), favourable (216), and unknown (52)
(Mihailescu et al., 2015). For the identification
of habitats, the experts used the manuals that
placed Romanian habitats in their EU context
(Donita et al., 2005; 2006; Gafta & Mountford,
2008).

For each proposed main objective, those
characteristics (attributes) of each targeted
habitat were identified that reflect its properties
and can be quantified. Where the existing
information allows, a range of values for each
attribute was defined within which the
properties of the analysed habitat do not alter,
thus facilitating the interpretation of the results.
The monitoring plan used the main general
indicators for the levels of research shown in
Table 3.

i)

Table 3. The indicators used in the monitoring plan

Levels Indicators/Composition
Habitat the proportion of the habitat within the analysed
range
types of the component plant associations
identification, distribution, diversity, abundance
identification of species and their relative
Community/ | abundance
ecosystem Frequency, abundance, species diversity inside the
communities, proportion of endemic, threatened and near
extinct species
Proportion of dominance — diversity
Population/ Relative and absolute abundance
species Density
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Data aggregation of the information for a
monitoring plot is done in two stages: 1) spatial
aggregation, map generation according to the
reporting format starting from the primary
data/field data; and 2) non-spatial aggregation
that involves the generation of specific files,
according to the reporting format, starting from
the primary data. Distribution maps have been
created following the standard reporting
format. This process is illustrated by an
example mapping the range of the habitat 1310
Salicornia and other annuals colonising mud
and sand (Figure 3).

In order to assess the distribution of the habitats
in Romania, we identified the location of each




habitat from historical data (literature or
phytosociological records).

To establish conservation/management
measures, we  gathered  supplementary
information about the type and intensity of the
impacts of every activity on species and
habitats. These impacts were further assessed
in terms of the entire nature protected area,
species of conservative interest, and variation
in the habitat types of conservative interest.

HABITAT: 1310 COD UNIC: 286

and surface area of each habitat. For instance,
saline habitats present in Romania have a large
distribution in more than one biogeographic
region (Table 4).

To assess short-term trends, we used the
observed trend for major parameters, such as
distribution area and structure and functions,
observed over 2 reporting cycles (total 12
years).

Table 4. The establishment of the monitoring plots
according with the range of saline habitats
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Figure 3. The range of habitat 1310 on Romanian
territory (after E.W.F.M.O, 2023)

Monitoring plots were established inside or
outside Natura 2000 sites - Sites of Community
Importance  (SClIs) according to the
requirements of EC reporting, and the range

243: Land principally occupted by agricuture, natural vegeiaton
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Plots in two
IHabitat |ALP [CON |[PAN |[STE [BLS [Total different
(Cod plots biogeographic

regions

1310 0 3 0 | 16 5
1410 0 0 0 7 7 0
1530% 0 17 9 s 39 3
Legend:

1310 Salicornia and other annuals colonising mud and sand.
1410 Mediterranean salt meadows (Juncetalia maritimi).
1530* Pannonic salt-steppes and salt-marshes.

ALP - Alpine bioregion

CON - Continental bioregion

PAN - Pannonian bioregion

STE - Steppic bioregion

BLS - Black Sea (formerly Pontic) bioregion

The trend is described using qualitative
indicators such as: stable, recovering, declining
and unknown. Evaluation of short-term trends
is also the key control for the quality analysis
of successive reporting results. In order to
establish pressures and threats, we used the
nomenclature standardly applied at the
European level.

Pressures observed in the field study shall be
assessed by determining the specific intensity
of each one exerted on the target habitat. The
categories of intensity assessment are also
qualitative i.e. low intensity, medium intensity,
high intensity, unknown intensity.

Following analysis of the existing pressures
observed in the field, the expected threats are
evaluated, again establishing the specific
intensity of each exerted on the target habitat.
The intensity assessment categories are
precisely similar to those for pressures.

At bioregion level, the information in the 10 x
10 km (plots) grid is summarised for each
category of the parameters using a weighted
average to provide the final evaluation for the
habitat. For example, species composition (one
of the essential parameters in assessing habitat
structure) will vary from one plot to another,



requiring that they be grouped by classes of
different species diversity (large, medium,
small), and weighting of each class will lead to
the specific evaluation for each bioregion.
Thus, if for habitat 1310 we obtain 20 plots
within the large specific composition class (12
characteristic species), just 7 plots in the class
of average composition (7 characteristic
species), and none in the class of small
composition (3 characteristic species), we can
infer that, for the target bioregion, the habitat is
in a favourable state with regard to evaluation
of structure. The third level of aggregation is of
the national attributes resulting from the
aggregation of data at the bioregion level.

The methodology and monitoring plan for the
collection of field data and for the assessment
of the conservation status are described in
Order no. 3352 (28 December 2023) for eight
habitat groups: saltmarshes and salt meadows,
inland dunes, freshwater, meadows, other
grasslands, swamps and peatlands, groves and
cliffs.

The field recording sheets for monitoring are
completed after establishment of representative
samples of phytocoenoses, and components of
habitats of community interest. These sheets
will contain information on relief, biotope
condition, species listed in the sample area, etc.
Monitoring of habitats and the plant species
that define them is done wusing the
plots/quadrats method on transects or by
permanent plots/quadrats (relevés) method,
which has advantages when conducting
comparative studies. The plots shall be chosen
according to the vegetation gradient present in
the habitat of community interest. The
minimum number of quadrats (relevés)
depends upon the available resources, statistical
analysis and habitat surface area. The data and
observations gathered from the field represent
not only the basis for all analyses but also
interpretation in order to obtain objective
results of high scientific value.

Threats and pressures for all habitats can be
selected from the Reference portal for reporting
under Article 17 of the Habitats Directive,
usually the most relevant and important <10.

At both national and international level,
Habitats Directive  (92/43/EEC) is the
foundation of nature conservation in Europe
and the development of EU Biodiversity
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Strategy for 2030. Bonari et al. (2023) believe
that, with the knowledge gained after so many
years working on habitats, Annex I of the
Habitats Directive should be updated to resolve
ambiguities in the definition of Annex 1 habitat
types, decrease uncertainties in classification
and improve conservation success. These
updates would include new habitat types, new
subtypes within pre-existing habitat types, and
involve preparation of expert systems for
automatic classification based on the list of
typical species.

To achieve accountability and progress in
conservation, in the future biodiversity
assessment/ monitoring will be the foundation
for achieving the goals of the 2030 Global
Biodiversity Framework (Miu et al., 2020), the
European Biodiversity Strategy, and the EU
Green Deal (Moersberger et al., 2023b). For
implementing these goals, one target is to
protect 30% of European land by 2030 through
a resilient transnational conservation network
creating key hubs of the network that might
host extensive natural areas and biodiversity
hotspots in Europe (Chauvier-Mendes et al.,
2024). Furthermore, Toivanen et al. (2024)
present European geodiversity data at
resolutions of 1 km and 10 km, incorporating
aspects of geological, pedological,
geomorphological and hydrological diversity,
and have demonstrated their potential use in
correlating geo-richness with vascular plant
species richness (exemplified by two
contrasting areas: Finland and Switzerland). So
as not to lose biodiversity entirely, scientists
believe that it is vital to designate Key
Biodiversity Areas (KBAs) which serve as
essential habitats for the world’s threatened
species; the extent and severity of human
disturbance in these KBAs must also be
assessed (Yang et al., 2024).

CONCLUSIONS

Assessment of conservation status is developed
using standard methodology based on four
parameters as defined in Article 1 of the
Habitats Directive. For reporting to the EC,
Romania followed the Reference portal for
reporting under Article 17 of the Habitats
Directive and created the guide regarding the
protocols and unitary methodologies for



monitoring the conservation status of
community interest habitats. The guide has
been recently introduced in Romanian legis-
lation (E.W.F.M.O, 2023) and must be followed
by all scientists reporting the conservations
status of habitats to the European Union.

Data resulting from the monitoring should
capture where the main objective of the conser-
vation action need to take place. Therefore, in
conjunction with the reporting format, one of
three options may be chosen: (a) if all, or the
vast majority, of the conservation measures are
limited to Natura 2000; (b) where there is a
proportionate investment in implementation of
the measures inside and outside Natura 2000;
and (c) if all, or the vast majority, of, of the
measures are taken outside Natura 2000 land.
At the current stage, most of the habitats that
are not in the Natura 2000 network are neither
mapped at bioregion level or national level in
Romania.

Romania is presently at making its second
report under Article 17 of the Habitats Directive.
The first report provided the reference level for
later reports, including assessment of short-
term conservation trends over a single reporting
cycle. The short-term nature of the data so far
available means that the full appraisal
recommended by the standard EU methodology
cannot yet be carried out.

The methodology outlined above is not only
consistent with that required by the European
Commission, allowing fuller appraisals of the
condition of Romanian biodiversity in the
future, but also should provide data and
condition assessments that can be applied by
the national government in determining policy.
Romania is among the most diverse countries
in Europe for its habitats, species and overall
environmental value, especially within the
Natura 2000 network of sites, but also
generally within the wider country. Effective
management and conservation of this
internationally important resource will demand
a robust methodology, which both the EU and
Romanian Ministry of Environment, Water and
Forests can use.
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