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Abstract

The analysis of the relationships between groundwater and
terrestrial ecosystems contributes to the conservation of
biodiversity and the quantitative and qualitative status of the
aquifer.

The main goal of the paper is to analyze the relationships between
the phreatic aquifer of ROIL16 (Vlasia Plain) and the six Natura
2000 habitats from the Site of Community Importance (SCI)
ROSCI0224 Scrovistea.

This work is based on hydrogeological, geological data,
mathematical modeling of the phreatic aquifer (October 17-19,
2017), and the methodology used for study the relationship
between groundwater bodies and terrestrial ecosystems,
developed by the R.A.H. (2015).

The evaluation of the dependence (high - A, medium - B, nule -
C) relations, between the phreatic aquifer and the habitats, is
made mainly by correlating the depth of the hydrostatic level with
the depth of the root system of plant and tree species.

The main findings based on the hydrogeological, ecological
criteria, and analysis algorithms highlight the fact that most
habitats and later the Scrovistea site are dependent on
groundwater. The six Natura 2000 habitats (3150, 3160, 91MO,
91F0, 91EO si 92A0) are analyzed individually concerning the
depth of the groundwater level. In the evaluation of the degrees
of dependence of the habitats, two other criteria are applied,
maximum and arithmetic mean about their extension surface.
Thus, four habitats (91M0, 91F0, 91EOQ, and 92A0) are identified
with high dependence on groundwater, and two habitats (3150
and 3160) with nule dependence. Considering only this stage of
analysis, it was considered that the SCI Scrovistea has a high
dependence on the phreatic aquifer.

For a correct assessment of the dependence relations between
groundwater and habitats, analyzes related to the hydrodynamic
and hydrochemical regime of the groundwater aquifer and the
correlation of this information with analyzes from specialized
studies performed for plant and tree species are required.

Keywords: aquifer, phreatic, habitat, Scrovistea, hydrostatic
level, terrestrial ecosystems

Introduction

In the current context of our time, the subject of
protection and conservation status of groundwater
and terrestrial ecosystems (Strat and Mihdilescu,
2017; Alberdi et al., 2019) is intensely discussed.
Groundwater is an important resource for both

Rezumat. Analiza relatiilor dintre apa subterana
si habitatelele sitului NATURA2000 ROSCI10224
Scorovistea

Analiza relatiilor dintre apa subterand si ecosistemele terestre
contribuie la conservarea biodiversitatii si a starii cantitative si
calitative a acviferului.

Principalul obiectiv al lucrdrii este analiza relatiilor dintre acviferul
freatic, reprezentat de catre corpul de apa subterana ROIL16
(Campia Vlasia) si cele sase habitate Natura 2000 din Situl de
Importanta Comunitara (SCI) ROSCI0224 Scrovistea.

Aceastd lucrare se bazeaza pe date hidrogelogice, geologice,
modelarea matematica a acviferului freatic (17-19 octombrie
2017) si o metodologia de analizd a relatiilor dintre corpurile de
apa subterana si ecosistemele terestre, elaborata de catre A.H.R.
(2015).

Evaluarea relatiilor de dependenta (ridicata — A, medie — B, nula
— C) dintre acviferul freatic si habitate este realizatad in principal
prin corelarea adancimii nivelului hidrostatic cu adancimea
sistemului radicular al speciilor de plante si arbori.

Principalele constatari bazate pe criteriile hidrogeologice,
ecologice si algoritmii de analiza evidentiaza faptul ca majoritatea
habitatelor si ulterior situl Scrovistea prezinta dependentda de
apele subterane. Cele sase habitate Natura 2000 (3150, 3160,
91MO, 91F0, 91E0 si 92A0) sunt analizate individual in raport cu
adancimea nivelului apei subterane. In evaluarea gradelor de
dependenta ale habitatelor sunt aplicate alte doua criterii,
maximal si media aritmetica in raport cu suprafata de extindere a
acestora. Astfel, patru habitate (91MO0, 91F0, 91EO si 92A0), sunt
identicate cu dependentd ridicata (A) fatd de apa subterand iar
doua habitate (3150 si 3160) cu dependentd nulad (C). Luand in
considerare doar aceasta etapa de analiza, s-a considerat ca SCI
Scrovistea are o dependenta ridicata, fata de acviferul freatic.
Pentru o evaluare corecta a relatiilor de dependenta dintre apele
subterane si habitate, sunt necesare analize legate de regimul
hidrodinamic si hidrochimic al acviferului freatic si corelarea
acestor informatii cu analizele din studiile specializate efectuate
pe speciile de plante si arbori.

Cuvinte-cheie: acvifer, freatic, habitat, Scrovistea, nivel hi-
drostatic, ecosisteme terestre

terrestrial, aquatic, animal ecosystems and the quality
of human life (Richardson et al., 2011).

The most important objective is to analyze the
relationships between the phreatic aquifer and
terrestrial ecosystems, respectively of Sites of
Community Importance (SCI) through Natura 2000
habitats for identifying their conservation status and
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factors that can lead to quantitative and qualitative
deterioration (Budzisz et al., 2016).

This work is based on the main principles of
groundwater and terrestrial ecosystems protection
policy against pollution and deterioration included in
Directive 2000/60 EC, Directive 2006/118/EC, and
Directive 92/43/EEC on the conservation of natural
habitats and wild fauna and flora.

Most European countries such as Austria, Belgium,
France, Finland, Germany, Ireland, Luxembourg,
Malta use available information on Natura 2000
habitats to identify = groundwater-dependent
ecosystems (Retike et. al, 2021). This process uses
ecological and hydrogeological criteria, as well expert
judgment to classify ecosystems according to the
potential dependence on groundwater (T’jollyn et al.,
2009; Whiteman et al.,, 2010; Rohde et al., 2017;
Noorduijn, 2019; Terasmaa et al., 2020; Boulton,
2020;). By 2014, the Federal Ministry of Agriculture,
Forestry, Environment and Water Management of
Austria had identified 104 groundwater-dependent
sites based on analysis of groundwater and Natura
2000 habitats. The National Institute for Environment
from Hungary has identified 34 habitats, dependent
on both surface water and groundwater. Ireland has
prioritized 11 groundwater-dependent habitats using
Annex 1 of Directive 92/43/EEC and the
hydrodynamic conditions of wetlands and aquifers.
The Water Management Agency from Luxembourg
has also identified 10 habitats dependent on
groundwater and surface water (E.U., 2014).
Romania has conducted an analysis of the
interdependence  between  groundwater and
terrestrial ecosystems included in the National
Management Plan 2016 - 2021 based on the
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methodology developed by R.A.H. (2015) and using
multiannual averages of the hydrostatic level for the
period 2000 - 2014. Only Sites of Community
Importance with areas larger than 10 km2 were
analyzed. Therefore, habitats 91F0 and 91M0 were
identified with high dependence, and also the Site of
Community Importance ROSCI0224 - Scrovistea was
considered potentially dependent on groundwater
(A.N.A.R. et al., 2016).

The main goal of the paper is to analyze the
relationships between the phreatic aquifer,
represented by the groundwater body ROIL16 - Vlasia
Plain and all Natura 2000 habitats from the Site of
Community Importance ROSCI0224 Scrovistea, using
data from the mathematical modeling of groundwater
for October 17-19 2017.

In general, a terrestrial ecosystem is dependent
on the groundwater when between the two systems,
ecological and hydrogeological, there are exchanges
of abiotic and biological flows Thus, the existence and
quality of such terrestrial ecosystems are based on
the contribution and characteristics of groundwater
(e.g. variation of hydrostatic level, flow, temperature,
chemical composition) (Scradeanu et al., 2015).

Study area

The phreatic aquifer studied is part of the
groundwater body ROIL16 - Vidsia Plain. This
groundwater body belongs to the basin of the
Ialomita River, located in the south of Romania. The
groundwater body is crossed by the Ialomita River in
the NV-SE direction on a length of approximately 58
km (Fig. 1).
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Fig. 1: Location of the ROIL16 groundwater body
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The groundwater body ROIL16 is located on the
largest surface in VIdsia Plain, on the subunits Maia,
Snagov, Gherghita, Movilita, and Titu Plains (Badea et
al., 2011). The altitude decreases from 120 m in the
northwest of the groundwater body to 64 m in the
southeast.

The study area is characterized by a temperate-
continental climate with slight excessive nuances. For
the period 1950 and 2000, the average annual air
temperature recorded at the weather station in
Tancabesti was 9.9°C and in Snagov 10°C. During the
same period, the average annual quantities recorded
in case of precipitation were 648.2 mm in Peris and
671.8 mm in Tancabesti (Nita, 2012). In October
2017, in the study area, the average temperature was
10-12°C and precipitations had values between 101 —
150 mm (www.meteoromania.ro).

The type of soil, its degree of permeability, and its
thickness influence, on the one hand, the infiltration
capacity of precipitation and surface water in the
phreatic aquifer and on the other hand manage the
interdependence relations between terrestrial
ecosystems and groundwater. The ROIL16 — Vlasia
Plain groundwater body is characterized by the
presence of five soil classes: molisols, argiluvisols,

cambisols, hydromorphic and undeveloped soils
(Rosu, 1980).
The  hydrodynamic  relationships  between

rivers/lakes and the phreatic aquifer are important in
identifying terrestrial ecosystems dependent on these
water sources. The ROIL16 groundwater body is
dominated by the Ialomita and Prahova rivers and
their tributaries: Snagov, Sticldrie, Gruiu, Vlasia,
Cociovalistea, Poenari, Tuianca, Maia and Comana.
Also, the area is rich in natural lakes (Snagov,
Caldarusani, Manastirii) of accumulation (Dridu,
Vlasia I and II, Balta Neagrd, Podisor, Petresti, Maia)
and fish lakes (Tancabesti, Caciulati, Comana,
Corbeanca).

The groundwater body ROIL16 — Vlasia Plain has
a surface of about 729.58 km? and includes many
localities. The average number of inhabitants in the
period 1991 - 2009 for some localities in the study
area was: Corbeanca, Nuci, Ciolpani (< 5000
inhabitants); Snagov, Moara Vlasiei, Gorgota (5001-
6000 inhabitants); Balotesti, Gruiu (6001 — 7000
inhabitants); Peris (7001 — 8000 inhabitants) and
Puchenii Mari (> 8001 inhabitants) (Buzdianu, 2012).

The phreatic aquifer develops between depths of
2.0 and 30.0 m and is represented by sands, sands,
and gravels, sometimes with boulders and finer sands
with intercalations of clayey sands and sandy clays
with a general thickness of 0.5 - 5 m. The age of this
formation is Upper Pleistocene Holocene
(Sandulescu et al., 1968).

The oldest information about the studied area
comes from the preliminary and definitive
hydrogeological studies from the execution of the

observation wells from the National Hydrogeological
Network, in which the phreatic aquifer is described
and characterized (Sindile and Safta, 1969; Simionas
and Safta, 1969; Pantea, 1971). The most recent data
are represented by the studies for the water supply
of the localities, or the dimensioning of the sanitary
protection zones and the hydrogeological protection
perimeter in the case of drinking groundwater
sources (Malancu and Baciu, 2020; Malancu and
Baciu, 2021).

The Site of Community Importance Scrovistea —
ROSCI0224 was declared by Order 1964/2007 and
modified by Order 2387/2011 and is located in the
northwestern part of the groundwater body ROIL16,
between the localities Ologeni — Ciolpani - Peris. The
site has an area of 3.391 ha, is crossed by the Sticlarie
River, and is bounded on the north by the Ialomita
River and the south by the Snagov River (A.P.M. Ilfov
and UNESCO Pro Natura Ecological Club, 2016). The
Scrovistea site has a double community protection
status because, in addition to the Site of Community
Importance ROSCI0224, it also contains the special
avifaunistic protection area ROSPA0140. The
importance of this site is due to the Natura 2000
natural habitats and the protected wild species for
which it was delimited. The six Natura 2000 habitats
that are found in the Scrovistea site include a great
diversity of flora species (Brinzan et al., 2013; A.P.M.
Ilfov and UNESCO Pro Natura Ecological Club, 2016),
(Fig. 2):

» 3150 Natural eutrophic lakes with
Magnopotamion or Hydrocharition — type vegetation:
Lemna minor, Salvinia natans, Utricularia vulgaris,
Stratiotes aloides, Sagittaria sagittifolia etc.;

» 3160 — Natural dystrophic lakes and ponds:
Nymphaea alba, Nuphar luteum, Potamogeton natan,
Trapa natans, Sparganium erectum, etc.;

» 91MO - Pannonian-Balkanic turkey oak —
sessile oak forests. Quercus cerris, Quercus petrae,
Carpinus betulus, Tilia tomentosa, Acer tataricum,
Rhamnus cathartica, Euonymus Verrucosa, Crocus
sativus, Hieracium pilosella, Achillea millefolium etc.;

>  91E0 — Alluvial forests with Alnus glutinosa
and Fraxinus excelsior (Alno-Padion, Alnion incanae,
Salicion albae):. Salix alba, Fraxinus excelsior, Alnus
glutinosa, Telekia speciosa, Clematis vitalba, Angelica
archangelica etc.;

»  92A0 - Salix alba and Populus alba galleries:
Populus alba, Salix alba, Populus nigra, Sambucus
nigra, Cornus sanguinea, Phragmites australis, Viola
odorata, Ulmus laevis, Carex acutiformis,
Shoenoplectus lacustris etc.;

» 91F0 — Riparian mixed forests of Quercus
robur, Ulmus laevis and Ulmus minor, Fraxinus
excelsior or Fraxinus angustifolia, along the great
rivers (Ulmenion minoris). Quercus robur, Fraxinus
excelsior, Populus alba/nigra, Salix alba, Prunus
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padus, Rhamnus frangula,
Aegopodium podagraria etc.
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Fig. 2: Location of the Site of Community Importance Scrovistea — ROSCI0224 and Natura 2000
habitats (Source pictures: www.portugal.inaturalist.org)

Data and methods

The first step was to identify and analyze
separately the phreatic aquifer and Natura 2000
habitats in the study area. Based on hydrogeological
and ecological information it was possible to evaluate
the relationships between these two complex
systems.

The phreatic aquifer was represented in a
simplified way through a conceptual model (Dijksma
and Avis, 2016; Manea, 2020). This was achieved
through three main stages: spatial, parametric, and
hydrodynamic schematization. In this process, the
geometry of the hydrostructure, the distribution of
hydrogeological parameters, and the dynamics of
groundwater in an uninfluenced regime were
identified, determined, and studied. The conceptual
model of the phreatic aquifer was created based on
the following data:

» the geometry of the phreatic aquifer was
determined based on information from 145
hydrogeological boreholes (lithology, experimental
pumping data, and constructive characteristics of the
wells) taken from the National Hydrogeological
Network of the National Institute of Hydrology and
Water Management — N.I.H.W.M.;

» the hydraulic conductivity was calculated
based on the data from the drilling pump tests; these

data were statistically processed, obtaining
histograms,  directional  variograms,  surface
variograms, isovariograms, anisotropy parameters
that were used to determine the spatial variation of
the hydraulic conductivity;

> the stage of rivers (Ialomita, Prahova,
Sticldrie, Snagov, etc.) and lakes (Caldarusani,
Snagov, Manastirii, etc.) personal field measured from
October 17-19, 2017, in 55 observation points;

» groundwater levels from October 17-19,
2017, in 39 hydrogeological wells, provided by the
Buzau Ialomita Basin Water Administration;

» the stage rivers recorded at hydrometric
stations (Silistea Snagovului) from October 17-19,
2017, date taken from N.I.H.W.M;

> amount of precipitation from N.I.H.W.M.

Using all the information from October 17-19,
2017, the hydrodynamic spectrum of groundwater
flow was realized. Based on this, the hydraulic
relations between the groundwater aquifer and the
surface waters were initially identified. Also, using the
hydrodynamic spectrum, the boundary conditions of
the mathematical model for groundwater flow were
established. The mathematical model of groundwater
flow was developed through the MODFLOW 2005
program, integrated in the FREEWAT platform
developed within the European Union’s Horizon 2020
project. This mathematical model highlighted the fact
that the hydrographic network was fed mainly from
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the phreatic aquifer for the analyzed period. Based on
the mathematical model of groundwater flow, a map
was made with the depths of the hydrostatic level that
was used in the analysis of this paper.

The analysis of the relationships between the
groundwater aquifer and the Natura 2000 habitats of
the Site of Community Importance Scrovistea was
performed using:

» the map with the depths of the hydrostatic
level resulting from the mathematical model, for the
period 17-19 October 2017;

» the spatial data set in GIS format with the
limits of Sites of Community Importance and Natura
2000 habitats, provided by the Ministry of the
Environment, Waters and Forests (updated in 2017);

>  the stages of the methodology developed by
the R.A.H. (2015): “Study on the Methodology for
analyzing the interdependence between groundwater
bodies and terrestrial ecosystems with the
Identification of terrestrial ecosystems directly
dependent on groundwater in accordance with the
provisions of the Water Framework Directive
2000/60/EC and Directive 2006/118/EC".

Natura 2000 habitats are represented at national
level in the form of a square network of 10x10 km?2.
This network was superimposed with ROSCI0224
Scrovistea from where resulted the surfaces of the
habitats within the site, which were analyzed (Fig. 3-
6).

The methodology involves analysis based on
hydrogeological and ecological criteria for the
identification of groundwater-dependent ecosystems
and an algorithm for assessing the degrees of
dependence for each Natura 2000 habitat and
subsequently for the entire Site of Community
Importance (Scradeanu et al., 2015).

The algorithm for assessing the intensity of
dependency relationships between Natura 2000
habitats and the phreatic aquifer applies only to
potentially  groundwater-dependent  ecosystems
identified in the study area. Hydrogeological and
ecological criteria can generate three dependency
levels: high dependence (A), medium dependence
(B), and nule dependence (C) (Scradeanu et al.,,
2016). After applying the algorithm, a potential
groundwater-dependent ecosystem will have some
indices (A/B/C) that will be equal to the number of
ecological (EC) and hydrogeological (CH) criteria
applied. The degree of dependence will be
established based on the maximum dependency
index in the category of indices obtained from
hydrogeological and ecological criteria.

Here, the identification of ecosystems potentially
dependent on the phreatic aquifer was performed for
ROSCI0224 Scrovistea and associated habitats that
are included in Annex 1 of Directive 92/43/EEC and
Annexes 1a and 1b of the methodology developed by
the R.A.H. (2015).

The assessment of the dependence of Natura
2000 habitats on groundwater was performed by
analyzing the depth of the hydrostatic level
concerning the depth of the root system of plants and
trees, using data from mathematical modeling of the
phreatic aquifer and levels recorded in observation
wells for October 17-19, 2017. During the analyzed
period, in the area of the ROIL16 groundwater body,
the variation of the hydrostatic level depth was
between 0.74 and 14.63 m.

Results and Discussion

The application of hydrogeological and ecological
criteria has led to the fact that ROSCI0224 Scrovistea
is potentially dependent on groundwater, as it
develops on the surface of the phreatic aquifer that
communicates through the capillary area and the
unsaturated zone with the land surface.

Considering Annexes 1la and 1b within the
interdependence analysis methodology developed by
R.A.H. (2015), Natura 2000 habitats may have the
following types of dependence on groundwater,
depending on the depth of the root system of plants
and trees (Scradeanu et al., 2015):

> 91F0 and 91MO: A - if the depth of the static
water level (S.W.L.) is between 0-10 m, B - if the
depth of the S.W.L. is between 10.0 - 20.0 m and zero
dependence (C) if the depth of the S.W.L. is greater
than 20.0 m;

> 92A0, 91EO, 3150, and 3160: has a probable
type of dependence which is determined based on the
position of the static water level of the aquifer and
the share of the underground supply of surface water
bodies (A*).

Habitat 91M0 - Pannonian-Balkanic turkey oak —
sessile oak forests within the ROSCI0224 site are
developed in the area where the depth of the static
water level varies from 4.0 m in the north of the site
to more than 10.0 m in its south-west, on a total area
of 29.74 km? (Fig. 3).

In this situation, the dependency levels for the
91MO habitat were established as follows:

» areas “"A” have been delimited where the
depth of the static water level was less than 10.0 m
and where the dependence on groundwater is high;

» area "B" has been delimited where the depth
of the static water level was greater than 10.0 m and
where the dependence on groundwater is considered
medium.

The highest degree of dependence identified for
habitat 91M0 was type A - high dependence. Habitat
91M0 showed high dependence of type A, on an area
of 24.52 km? and medium dependence of type B on
5.22 km?, The degree of dependence of the habitat
91MO0 depending on the surface on which it develops,
according to the criterion of the arithmetic mean, is
type A - high dependence.
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Fig. 3: Degrees of dependence on groundwater for habitat 91M0
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Fig. 4: Degrees of dependence on groundwater for habitat 91F0
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Habitat 91F0 - Riparian mixed forests of Quercus
robur, Ulmus laevis and Ulmus minor, Fraxinus
excelsior or Fraxinus angustifolia, along the great
rivers (Ulmenion minoris) within the site ROSCI0224
develops in the area where the depth of the static
water level varies from 4.0 m in the north of the site
to more than 10.0 m, in its southwest, on a total area
of 3.72 km? (Fig. 4).

Thus, the degrees of dependence for habitat 91F0
were identified:

» areas “A” have been delimited where the
depth of the static water level was less than 10.0 m
and where the dependence on groundwater is high;

» area "B" has been delimited where the depth
of the static water level was greater than 10.0 m and
where the dependence on groundwater is considered
medium.

The highest degree of dependence identified for
habitat 91F0 was type A - high dependence. Habitat
91MO0 had high dependence of type A, on an area of
1.88 km? and medium dependence of type B on 1.84

km?2. The degree of dependence of the habitat 91M0
depending on the surface on which it develops,
according to the criterion of the arithmetic mean, is
type A - high dependence.

Habitats 3150, 3160, 91EO0, and 92A0 have a
probable type of dependence which is determined
based on the position of the hydrostatic level of the
aquifer and the share of the underground supply of
surface water bodies (A*). To identify the degrees of
dependence of these habitats, the characteristics of
some species, the depth of the hydrostatic level of the
phreatic aquifer, and the relationships between
groundwater and surface water resulting from the
mathematical model of groundwater flow were
analyzed.

Habitats 3150 and 3160 occupy the same area, of
29.74 km?, within the Site of Community Importance.
The two habitats 3150 and 3160 develop in the area
where the depth of the water static level varies from
4.0 m (north of the site) to more than 10.0 m
(southwest of the site) (Fig. 5).

Habitats that can present:

Probable type of dependence which is determined
on the basis of the position of the hydrostatic level
of the aquifer and the share of the underground
supply of surface water bodies (A¥)
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Fig. 5: Degrees of dependence on groundwater for habitats 3150 and 3160

Taking into account the depth of the hydrostatic
level and that of the root system for certain
component species within the habitats, it was
considered that habitats 3150 and 3160 may have the
following types of dependence: A — the depth of the
S.W.L. is between 0 — 2.0 m, B — depth of S.W.L. 2.0
-.4.0 m and C — depth of S.W.L. > 4.0 m.

Given that in the area of habitats 3150 and 3160,
the depth of the hydrostatic level at the time of the
analysis was greater than 4.0 m, it was considered
that they have nule dependence (type C) on
groundwater, being likely dependent on surface water
and other sources (precipitation, humidity). Because
the mathematical model of groundwater flow
developed for the study area (October 17-19, 2017)
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showed that the phreatic aquifer fed the Ialomita and
Sticlarie rivers, habitats 3150 and 3160 could be
considered potentially dependent on groundwater
due to the hydraulic connections.

Habitats 91E0 and 92A0 within the ROSCI0224
site are developed in the area where the depth of the
static water level varies from 4.0 m in the north of the
site to more than 10.0 m in its south-west, over a

total area of 29.74 km? and 3.72 km? respectively
(Fig. 6).

Taking into account the greatest possible depths
of the root systems characteristic of certain
component species within the habitats and those of
the hydrostatic level, it was considered that habitats
91E0 and 92A0 may have the following types of
dependence: A - depth of S.W.L. 0-10 m, B - depth of
S.W.L. 10-20 m and C - depth of S.W.L. > 20m.

‘Habitats that can present:
-Probable type of dependence which is determined
on the basis of the position of the hydrostatic level
‘of the aquifer and the share of the underground
isupply of surface water bodies (A*)

LEGEND

SCI potentially dependent on groundwater

C38 ROSCI0224 - Scrovistea

“_ The depth of the static water level (SWL
@ Locality

Degrees of dependence

W\ A - high dependence (depth SWL < 10 m) i
B - medium dependence (depth SWL 10 -20 m) :

77, A -high dependence (depth SWL < 10 m) ~

\\\' B - medium dependence (depth SWL 10 - 20 m)

1 Dep

thSWL 7

Fig. 6: Degrees of dependence on groundwater for habitats 91E0 and 92A0

The two habitats are characterized by plant and
tree species that have different depths of root
systems. For species that do not develop their roots
up to a maximum depth of 10.0 m, but would fall into
the categories of 0 - 2 m or 0 - 4 m, it was taken into
account that the aquifer feeds the Ialomita and
Sticlarie rivers, thus ensuring a possible dependence
on hydraulic connections.

In this case, the degrees of dependence for
habitats 91E0 and 92A0 were determined as follows:

» areas “A” have been delimited where the
depth of the static water level was less than 10.0 m
and where the dependence on groundwater is high;

» areas “B” have been delimited where the
depth of the static water level was greater than 10.0
m and where the dependence on groundwater is
considered medium.

The highest degree of dependence identified for
habitats 91E0 and 92A0 was type A - high

dependence. Habitat 91E0 had high dependence of
type A, on an area of 24.52 km? and medium
dependence of type B on 5.22 km?. Also, habitat 92A0
showed high dependence of type A, on an area of
1.88 km2 and medium dependence of type B on 1.84
km2. The degrees of dependence of habitats 91E0
and 92A0 depending on the areas on which they
develop, according to the criterion of the arithmetic
mean, are type A - high dependence.

Based on the two types of criteria applied
(maximum and arithmetic mean), four of the
Scrovistea site habitats (91M0, 91F0, 91E0, and
92A0) showed high dependence (A) and two (3150,
3160) nule dependence on groundwater (C) (Tabel
1).

The degree of dependence of a site calculated
based on the arithmetic mean criterion, for which
habitat development areas are taken into account,
may lead to a reduction in the number of habitat
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types identified as dependent on groundwater.
Therefore, for habitat with high dependence (A) on a
smaller area than the one in which the medium or
nule dependence (B/C) has been identified, the
importance of plant and tree species in the balance
of the ecosystem cannot be estimated at the level of

the current degree of knowledge (Scradeanu et al.,
2015). For this reason, the degree of dependence of
ROSCI0224 Scrovistea was established based on the
maximum criterion, also called the “prudence”
criterion.

Tabel 1: Degrees of dependence (A, B, C) on groundwater for all six habitats

Criteria
Habitats Natura 2000 The maximum | The arithmetic mean area (km?)
A* | B* | C* A B C

91M0 A B 24.52 5.22

Degree of dependence categorically 91M0 A A
91F0 A B 1.88 1.84

Degree of dependence categorically 91F0 A A
3150 29.74
3160 29.74
91E0 A B 24.52 5.22

Degree of dependence categorically 91EQ A A
92A0 A B 1.88 1.84

Degree of dependence categorically 92A0 A A

A*= high dependence; B* = medium dependence; C*= nule dependence.

Conclusions

In this paper, a stage of analysis of the relations
between the phreatic aquifer in the study area and
the Natura 2000 habitats from ROSCI0224 Scrovistea
was performed.

The assessment of the dependency relationships
between Natura 2000 habitats and groundwater was
mainly done based on the information resulting from
the mathematical model of groundwater flow and the
stages within the methodology developed by R.A.H.
(2015).

At this stage in which the dependence degrees of
Natura 2000 habitats were evaluated, four highly
dependent habitats (91M0, 91F0, 91EO, and 92A0)
and two nule dependence (3150, 3160) were
identified. Based on the analysis and the
hydrogeological and ecological criteria used, it was
considered that ROSCI0224 Scrovistea has a degree
of dependence of type A on the groundwater aquifer.
The results of this paper are consistent with those
presented in the National Management Plan 2016-
2021 (A.N.AR et al, 2016), even if the
hydrogeological and ecological information comes
from different periods. Similar results have been
observed in analyzes carried out in Estonia, Austria,
Luxembourg, France, Finland, Germany, Ireland,
Malta (Kilroy et al.,, 2008; T'jollyn, et al., 2009;

Sundseth et al., 2013; Boulton, 2020) and the main
cause is that the correlation between groundwater
and terrestrial ecosystems is based on research into
the main elements of soil, surface water, wetlands,
groundwater, and ecosystems.

However, the analysis of whether a site is
dependent on groundwater is much more complex
and contains several stages. The analysis presented
applies similarly to the land use categories of Corine
Land Cover 2000. The next step is to perform an
analysis of the hydrodynamic regime of the
hydrostatic level because the phreatic aquifer is
influenced mainly by natural factors (precipitation,
temperature) and anthropogenic factors
(groundwater catchment, irrigation systems) (Badiu
et al,, 2014). Then an assessment of the dependence
of terrestrial ecosystems on the hydrochemical
regime of the phreatic aquifer is needed
(Meenalochini and Annal, 2017). Specialist studies on
plant and tree species are also needed to observe
their behavior depending on the quantitative and
qualitative characteristics of groundwater
(Dumitrascu et al., 2012; Strat, 2014; Metcheva et al,
2016; Sensula et al.,, 2017; Sharma et al., 2020).
Using all information, geological, hydrogeological,
chemical, and ecological, a correct assessment of
ecosystems with groundwater can be made.
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The results of the study serve to complement the
knowledge of groundwater and terrestrial ecosystems
to protect these systems and to improve the
management of groundwater resources and
biodiversity conservation.
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