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Abstract 
The paper presents a series of methods and techniques of investigation used in the valorisation of the special avifaunistic 
protection areas (SPA), which also integrate historical monuments, included in the list of sites of community importance 
(SCI) belonging to the Natura 2000 ecological network in Iasi county. One of the analysed aspects consists in monitoring 
the evolution of their conservation status, which calls for new technological discoveries regarding the instrumental 
analysis techniques and current methodological systems of processing / operation. The analyses used are those based on 
the Geographic Information System (GIS), which allow the geographical and cartographic representation of the 
characteristics contained in the relational databases, making possible the visual representation of the distribution of the 
natural assets and of the historical monuments in the study areas. The results of these analyses have a special impact on 
tourism and the development of disadvantaged areas, managing to identify the weaknesses induced by pollution and the 
anthropic factor. 

Keywords: protected areas; biodiversity; free goods; historical monuments; sustainable use of resources; deterioration 
and degradation; pollution; the anthropic factor. 

INTRODUCTION 
The soil is a natural body dependent on the parental 
material and the pedogenetic processes to which it 
was exposed. With regard to soil properties 
(physical, chemical and biological), they have 
dynamic variability, both vertically and 
horizontally. In order to know and understand the 
effects of land use types and their management it is 
necessary to monitor the variation of soil properties. 
Over time, studies on the variability of soil 
properties have analyzed several factors such as: 
land slope, crop types, but also land use [1]. Soil  

properties are very important characteristics, 
especially when used for agronomic purposes. The 
land use in an area must take into account the 
compatibility between physical - chemical, 
bioclimatic characteristics and crop types [2]. In 
practice, especially in the case of individual farmers 
or small farms, the use of land is not always 
correlated with the soil type, the decisions  
depending on the level of education and experience 
of the land owners. However, the efficiency with 
which land use systems can be optimized will be 
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based on soil properties that must correspond to the 
requirements of the crop type. 
The type of land use, soil management practices 
influence soil nutrients and soil processes, such as 
erosion, oxidation, mineralization and runoff [3,4], 
the transport and redistribution circuits of nutrients 
being modified. In fallow lands, the type of 
vegetative cover represents a factor that influences 
the organic matter content of the soil, which leads 
to the compulsory determination of soil 
characteristics [3]. The data regarding the physical 
and chemical properties of the soil are of particular 
importance in the planning and management of 
spatial variations of the soil, saving both time and 

financial resources, directly influencing the proper 
management of soil and crops, as well as the 
efficiency of soil research [5]. Inadequate soil 
management can lead to rapid deterioration of 
important land areas, often becoming a major threat 
to rural livelihoods in many developing and 
developed countries. Rarely, the consequences of 
changes in the land use on the soil are difficult to 
highlight, which leads to the delay of the initiation 
of ameliorative measures by the administrators of 
the respective lands. 
The aim of this study was to analyse the effect of 
land-use on physicochemical soil properties for 
different types of culture.]. 

 
MATERIAL AND METHODS 
International Union for Conservation of Nature 
(IUCN2) [1, 2, 3], defines the protected area as: "a 
clearly defined geographical area, recognized, 
designated and administered on the basis of legal 
acts or by other efficient means, in order to achieve 
the long-term nature conservation, as well as the 
environmental services and of the associated 
cultural values”. In the case of our country, 
according to the Emergency Ordinance no. 57/2007 
[4], which refers to the regime of the protected 
natural areas, the conservation of natural habitats, 
the flora and fauna, gives a clear definition for the 
protected natural area. 
It is known that protected areas, through a policy of 
promoting sustainability, keep the genetic 
inventory of all living organisms, so that major 
imbalances do not occur between the components 
of a macrosystem, in this case biocenosis and 
implicitly related to the anthropic factor. 
Everything that is determined by the biotic 
environment in a biotope can be preserved, without 
human destructive intervention through anthropic, 
random and unlimited actions, with a purpose not 
well defined in its development and evolution. 
The accession of Romania to the European Union, 
from the beginning, imposed a special 
responsibility of the decision-makers at national 
level with regard to the assets of the cultural 
heritage and those of the nature, part integrated in 
the European heritage. In this context, we can speak 
of a number of lucrative areas, beyond its 
preservation, special policies of valorization, 
promotion, creation and affirmation of a nation or 
country. Thus, in the new geopolitical context, 
national strategies are closely linked to policies 
formulated at European level, they are not isolated 
from economic or social ones [5]. 
Regarding the conservation of these heritage 
systems, a special attention is paid to the scientific 
investigation activities with multiple implications, 
first of all the evolution of the effects of 

 
deterioration of the physical state of the structural-
functional elements and of degradation of the 
chemical nature of the components, in correlation 
with the impact of the factors. endogenous and 
exogenous (especially anthropic activities, 
controlled or not), then elaboration of plans of 
reconformation (restoration, protection and 
maintenance/control/monitoring) and those of 
valorisation (multiple valorisation, optimal use of 
the functions of the natural heritage and the 
cultural-historical and new researches regarding the 
enrichment of their heritage attributes), in order to 
allow the sustainable development and their 
correlations with the spatial planning [3, 6, 7, 8]. 
According to the current directives, existing 
worldwide, the methodology of scientific 
investigation in the field impose an inter- and 
multidisciplinary approach that requires artistic, 
scientific, technical and technological competences 
[9, 10, 11, 12]. With this approach, the composition 
of the working team has expanded over time and 
has become increasingly complex, adapting to the 
latest innovations in the related fields. Thus, more 
and more frequently, in the process of expertizing 
the state of conservation of cultural heritage assets 
and those of nature (local, national or global), the 
new technological discoveries regarding the 
instrumental analysis techniques and new 
methodological systems of analysis are called for 
processing/operation. One of the recent 
achievements involved in such expertise is based on 
the Geographic Information System (GIS). These 
are among the most innovative technologies that 
allow the geographical and cartographic 
representation of the features contained in relational 
databases, making it possible to visualize the 
distribution of historical monuments and protected 
areas in the study areas. 
In recent years, this technology has been the basis 
of the elaboration of several important national 
programs in many European countries (Austria, 
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Czech Republic, Germany, Italy, Spain, Slovak 
Republic, Great Britain, etc.) and non-European 
ones (Cyprus, Iraq, Japan, Kazakhstan, Morocco, 
Russia, Syria, Turkey, etc.) that had in mind the 
collection, processing, verification and 
centralization of the data needed for the 
management of protected areas and the 
conservation of cultural-historical assets. In 
Romania there have been several such projects, but 
the most important was carried out between 2006-
2013, the National Program eGISpat, and it was 
aimed at developing a geographical information 

system (GIS) for the protection of the national 
cultural heritage (archaeological sites and historical 
monuments). Within this project, complex 
databases have been created to record the immobile 
national heritage required in their management 
process [13]. 
The paper presents a mode of operation involving 
GIS systems in monitoring the evolution of the 
impact of endogenous and exogenous factors on the 
protected areas in the Iasi area, which includes a 
historical monument, which is on the National List 
of the Ministry of Culture.

 
EXPERMENTAL PART 
We have started our study by doing an inventory of 
the orthodox churches from Iaşi counties and 
creating a data base with those that are ranked and 
included in the List of Historical Monuments 
updated in 2015 by the National Heritage Institute 
[14] according to the Law no. 422/2001 on the 
protection of historical monuments, republished, 
and to the methodological standards provided in 
Order no. 2260 of 18 April 2008 approving the 
Methodological Norms for classification and 
inventory of historical monuments issued by the 
Ministry of Culture. Then, we made a spatial data 
base including all ranked churches located in the 
county Iasi. 
 
Materials and methods 
The spatial data containing the boundaries of 
protected  areas  have  been  downloaded from  the  
Ministry  of  Environment, Water and  Forestry  
(Romania) and the heritage data is collected by our 
team. First we made an inventory of the buildings 
of worship based on official documents and field 
visits, then using the GIS software Mips 7.2 we  
created a spatial  data  base that includes all 
ecclesiastical buildings from the city and from the 
county  
This vector layer has attached a table of attributes 
that characterize the ecclesial building, such as:  
monument or not, national code, year or period of  
construction,  the interventions  carried  out  over  
time  on  the  building  or  on  the  internal  or  
external painting, the current state of conservation 
etc. [3] 
After the data collection we have started to analize 

 
 
data in correlation with other factors, as landforms, 
Green arear, roads etc. 
 
Study area 
Iasi County is located in the North-East of Romania 
on a plain between the Siret River and Prut River, 
from north to south being crossed by Bahlui and 
Jijia rivers. It is composed of four cities (Iasi, 
Pascani, Tg. Frumos and Harlau) and 398 villages, 
organized on 93 communes. Called the city of the 
seven hills, Iasi is the largest city in eastern 
Romania and the seat of Iași County with an area of 
93.62 km2 and a population of 309.631 [15,16,17]. 
 
Data collection 
Our study has begun with making an inventory of 
the buildings of worship and protected areas from 
Iaşi metropolitan area to create a spatial data base 
using GIS. Many of these were ranked according to 
the Law no. 422/2001 on the protection of historical 
monuments, republished, and to the methodological 
standards provided in Order no. 2260 of 18 April 
2008 approving the Methodological Norms for 
classification and inventory of historical 
monuments issued by the Ministry of Culture. 
Using GIS software TNTMips 7.2 we made a 
spatial data base including all ecclesiastical 
buildings from the city (Figure 1). This vector layer 
has attached a table with chracteristics from old 
churches such as: the national code of the 
monument, year or period of construction, the 
builder, the architectural style, the architect, the 
interventions carried out over time on the building, 
the current state of conservation etc. [18, 19, 20]. 
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Figure 1. GIS database. 

 
RESULTS AND DISCUSSIONS 
The areas included in the Natura 2000 Network are 
areas with a special protection regime, which means 
that economic activities that do not endanger the 
existing plant and animal species are allowed. 
These areas are of two types: Special Bird 
Protection Areas (SPA), declared for bird species, 
based on the Birds Directive, and Sites of 
Community Importance (SCI), declared for habitats 
and for wild species of plants and animals, based on 
the Habitats Directive. Each Member State is 
required to submit to the Commission the National 
List of Sites of Community Importance (SCI). The 
list must be consistent with the types of habitats 
covered by the Habitats Directive. In Moldova the 
percentage of protected areas was very low before 
1989, accounting for about 1%. Since the 1990s, 

 
the number of protected areas has increased through 
the designation of  new  national  and natural  parks,  
a Biosphere Reserve (Danube  Delta)  and  the  
habitat or species management area. With the 
admission to European Community, the number of   
protected areas has increased strongly by 
designating SCI and SPA, establishing the Natura 
2000 network. Establishment of the Natura 2000 
network determine increasing of surface area, and 
their spatial distribution has become fairly balanced 
across the region.  However, we consider that there 
are still many areas that are qualifying for designate 
as Natura 2000 sites (Figure 2), due to presence of 
habitats and the species that have a communitary 
importance, especially for wetlands [21].

 

 
Figure 2. Natura 2000 SPA sites in Iasi County, Romania. 
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In Iasi County there are 10 SPA sites distributed all 
over the territory. Six of them are near the rivers or 
wetland environment with the purpose to protect 
water birds, an the other four are overlapping the 
biggest forest are of the county in order to protect 
the forest birds. The most important from the 
diversity point of view is ROSPA0042 Eleșteele 
Jijiei și Miletinului that is like a little Delta of the 
Moldavia, having here almost all the species of 
birds that we can find in the Danube Delta, with few 
exceptions, like the Pelicans. 
Each Natura 2000 site should have approved a 
Management plan that monitorizes the species and 
habitat status, the presence and abundance of 
species and them distribution within the site. Also 
these plans evaluate the pressures and threats of the 
human activities on the protected areas and regulate 
the economic activities in the site. Tourism is also a 
menace and an opportunity for SPA and SCI, it is a 
threat in those areas where tourism is very intensive 

and it be an opportunity in the remote areas, with 
little economic diversity. Integrating tourism and 
monument can becam an opportunity even for the 
monuments. So we can say that Environmental 
protection, Tourism and Monuments can benefit 
one from the other, creating a win-win situation. 
Usually, for the integrity of a historical monument 
through time it is better to be closer to the human 
communities rather than isolated, except for the 
monasteries, that have different status and 
economic power.If we look at the distribution of 
religious monuments in Iasi city and at the number 
of interventions (reparations, restorations, we can 
observe that the closer you are to the city center, the 
higher the chance to receive attention from the 
authorities (Figure 3). In the same time being in the 
center means that the reason of the monument 
degradation is more numerous (war, vandalism, 
change in religious practice, change of political 
rulers etc).

 

  
Figure 3. Number of restorations works per religious monument, in Iasi City. 

 
Having some places that seem remote, on a local 
scale, even if they at a core of the communities 
bring some advantages sometime: for example 
Cetatuia Monastery, Galata Monastery or Frumoasa 
Monastery (Figure 4a), Podgoria Copou Monastery 
is surrounded by a green area buffer zone that is a 
Park, a Forest or even Botanichal Garden (Figure 
4b). In this way these monuments are also into the 
city and at the same time “outside” and this 

combination prove to be good for monument 
conservation status. If being isolated was a problem 
for some monuments along the history, now with 
the new management plans for Natura 2000 sites, 
that want to diversify the sustainable economic 
activities in the protected areas, by promoting 
ecotourism this monuments may have a chance 
(Figure 5). 
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Figure 4. The areas with some of the monuments in Iasi framed in protected areas: 

a. Cetatuia Monastery, Galata Monastery and Frumoasa Monastery; 
b. Podgoria Copou Monastery and Botanichal Garden. 

 

 
Figure 5. Religious Monuments and Natura 2000 sites SPA in Iasi County, Romania.

 
If we analyze the distribution of the religious 
monument in relation with the SPA sites in Iasi 
County we will observe that three sites: 
ROSPA0092 Pădurea Bârnova, ROSPA0042 
Eleșteele Jijiei și Miletinului si ROSPA0163 
Pădurea Floreanu - Frumuşica - Ciurea have 
important religious monument in and around the 

 
area. Also these three areas have some touristic 
activities, so a better cooperation between the 
custodies of the SPA sites and the Monument 
Commission can improve also the attractiveness of 
the sites and the conservation of the monuments 
(Figures 6 and 7). 
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Figure 6. Religious monuments from the Barnova Forest surounding area.  

 

  
Figure 7. Religious monument from Elesteele Jijiei si Miletinului SPA.

 
CONCLUSIONS 
Using GIS in this study, a series of important 
information on protected areas, including historical 
monuments in the Iasi area, was identified, 
correlated and analyzed, such as: 

- visual representation of the geographical and 
cartographic distribution of the protected areas, 
respectively of the historical monuments;  

- highlighting the evolution of the distribution of 
protected areas and historical monuments; 

Also, based on the information gathered, tourist 
routes can be established, which highlight certain  

 
characteristics of the monuments (for example, the 
route of the monuments delimited at the level of the 
old urban nucleus and those that were most recently 
restored). 
Of course, the database created for the areas and 
monuments under study is much larger taking into 
account other important features, which highlight 
the current state of preservation of the monuments 
and especially the monuments in critical condition 
of pre-collapse and which must be immediately 
intervened. 
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Being a live GIS system, it provides information in 
a database that can be easily updated and helps 
identify critical or risk situations that require urgent 
intervention.Out of all the protected areas and 
historical monuments in Iasi County, only 20% 
have tourist potential or can become a point of 
attraction, connected with other natural or artificial 
tourist attractions in the area. Commonly 
maintained by community members over the course 

of hundreds of years, and recently introduced to 
national lists of rehabilitated nature assets and those 
of financially restored monuments from various 
sources, these areas and monuments can be 
transformed from generating objectives. from 
reliable sources of income, if they are included in a 
tourist circuit that will enhance or exploit their 
functions optimally.
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